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THE VALUE OF THE LEUCOCYTE COUNT IN ACUTE 
SURGICAL DISEASES. 


BY HERBERT W. HEWITT, M.D. 


OF DETROIT, MICH. 


WITHIN the last decade leucocyte counting in acute sur- 
gical diseases has acquired a new meaning, due largely to the 
recognition of the value of the differential count. For many 
years total counts only were made, and these yielded but 
little information, as their significance was not well under- 
stood. An ordinary furuncle might produce a high count, 
while a severe general peritonitis might reveal a leucopenia, 
and these facts could not be satisfactorily explained. Since 
a more complete blood picture has been utilized in the study 
of this class of diseases, valuable information as to the 
diagnosis and prognosis has been made available. The limita- 
tions of all laboratory work, however, must be recognized. 
The laboratory alone cannot, save in exceptional instances, 
make a diagnosis for the physician. The clinical findings must 

‘be correlated with those from the laboratory, and this is es- 
specially true of blood work in acute surgical diseases. 
It is necessary to carefully exclude all other conditions which 
might cause a departure from the normal. 

For the purpose of this paper it is essential to have, as a 
working basis, an average normal, not only of the total num- 
ber of white cells, but also of the polymorphonuclear cells. 
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As the polymorphonuclear cells are principally affected in 
inflammatory diseases, they alone of the various types will 
be considered. Various writers give the average number of 
leucocytes considered normal from 6000 to 10,000, and the 
average normal percentage of polymorphonuclears from 60 
to 80 as follows: 


IN «. iinctcnecninneen tn net 6,700 68 per cent. 
Von Limbeck .......c:sccccsscoee 900 JO-GO per cent. 
PONS RCORIA 5 6 Secs ee tad ewes e pm 7,500 60-75 per cent. 
SOL. cvanteanGko ue vokcueey enue 10,000 75 per cent. 
RT er rT ee er Ter er Tre Te 6,000 
NN oie ried es uun wate tion 6,200 
GOREREPREIMONE. 0.0.0 cc scdscccsneses 7,242 
BOGCKNCP-FIBUE  cniceinn sccesvewcasie 7,533 
PE. caiccadawontnlt xe aaa tee 8,687 


If 10,000 is taken as the maximum number for the total 
count and 75 per cent. as the highest percentage for poly- 
morphonuclears, the average normal will probably not be too 
low. The total count of itself is of little value, as it is in- 
fluenced by many factors. These may be classified as follows: 

A. Physiological leucocytosis: (1) leucocytosis of new 
born; (2) leucocytosis of digestion; (3) leucocytosis of preg- 
nancy; (4) leucocytosis after parturition; (5) leucocytosis 
of violent exercise; (6) leucocytosis of cold baths and mas- 
sage; (7) terminal leucocytosis. 

B. Pathological leucocytosis: (1) post-hemorrhagic; (2) 
inflammatory; (3) toxic; (4) malignant disease; (5) due 
to therapeutic and experimental influences. 

Then, too, in severe infections which are poorly resisted, 
a low total count is frequently observed; while in mild infec- 
tions well borne, a high total count may be found. 

The differential count, on the other hand, is of much 
greater value, since this is, as a rule, uninfluenced by physio- 
logical factors, and the changes due to the pathological con- 
ditions are more definitely defined. When both total and 
differential counts are taken and the relation each bears to the 
other is considered, the assistance rendered in the diagnosis 
and prognosis of the disease in question possesses a value 
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vastly greater than either of the less complete and unrelated 
observations. 

Surgery deals with general rules, and not with absolu- 
tisms, and there are exceptions to nearly all rules. The fol- 
lowing statements, however, may be considered as general 
rules: 

1. The total count is an index of the patient’s resistance 
to the infecting organism. 

2. The relative polymorphonuclear count is an index 
of the degree of, or the severity of, the infection. 

3. If we have a relative polymorphonuclear count ranging 
between 75 per cent. and 80 per cent., infection is probable; 
if between 80 per cent. and 85 per cent, infection is usually 
found; if above 85 per cent., infection is almost invariably 
encountered, and this regardless of the total number of leu- 
cocytes. In fact, some laboratory workers do not make use 
of the total count at all, but depend for diagnosis entirely 
upon the differential count. 

A few points can usually be decided by reference to both 
counts, namely : 

(a) bodily resistance, whether high or low; (b) infection, 
whether severe or mild; (c) infection whether well borne or 
poorly resisted; (d) infection, whether circumscribed or un- 
circumscribed (e.g., appendiceal abscess). 

Gibson’, of New York City, speaks of the relative dis- 
proportion between the differential and total counts, and con- 
siders that “bodily resistance is more clearly defined by this 
disproportion than by any other means at our command, and 
that of all methods of blood examination, this is the most 
valuable, both from a stand-point of diagnosis and prognosis.” 

Dr. Gibson has suggested the use of the chart in order 
> to more clearly show this disproportion. He assumes 10,000 
as the maximum normal for the total number of leucocytes 
and 75 per cent. as the highest percentage of polymorpho- 
nuclear cells to be considered normal. He further assumes 
that, “In inflammatory lesions which are well borne, the 








*The Value of the Differential Count in Acute Surgical Diseases, 
ANNALS oF SuRGERY, 1906, pe. 485. 
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polymorphonuclear cells are increased 1 per cent. above 75 

per cent. for every 1000 of the total leucocytes above 10,000.” 

Upon this basis he has made some interesting observations. 
Chart I shows a typical Gibson chart. 


CHanrt I. 
30,000. en ee ee i Baia b avaty one Dieta e/a Weck ew bald 
BED c'ngt dee de ce sree Ons 6e Oak ee CeS ee cksc ox By . oo 
IO ohio ews es sek Ode ee aoe sa seeues pases back ses se ee 
15,000 . ee te ae Sits sk ors Sore see 6 Se tw war 


10,000 (ah eenk oe Oe 


An infection which is well resisted will show a parallel 
line, or else a line the obliquity of which will run toward the 
leucocyte side of the chart (see Chart II.) If the line runs 
about level, whether high or low, it indicates that a lesion, 
whether severe or not, is well borne and therefore of good 
prognosis. 

The obliquity of the lines determine the prognosis in a 
given case. 

Chart II] shows the count in a case of acute suppurative 
appendicitis placed upon the Gibson chart. In this case there 
is a slightly falling line, but it shows that the infection is 
well resisted. Patient recovered; infection, colon bacillus. 


Cuart IT (Case No. 66). 


RIND oe cca OKi ered & dune me eee oe oe Te beieance 3a SOO 

Is Ft Sr NE BN, ce ceticat entaians giant Eitan Mansrctee ve tener armares aed 90 

I ah id hha a ee at hk Sad ahip end, eta aie Wl annie se 85 
17,200 

15,000 s Gpkca oan VANE Sak SESS COEDS Ue a ea 80 
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Chart ITI shows a case of pelvic abscess. We have here 
a favorable condition for operation, as the line runs from the 
leucocyte side downward with a marked degree of obliquity. 
Result, recovery, with no unfavorable symptoms. 


Crart III (Case No. 80). 


36,000... 
35,000 100 
30,000 905 
PRM sik cicada ad Ab inane Cave dae u eee media see 90 
PMN Tak arncenere hase ad Leudame eit ae ence ” cia aie 85 
Re 6 ERR 6 wae RHR A ORS eb RG aa eee head eee eae ae 8o 
PISO ans Maleate careuicac goikine Mew eles ciate ened te ees ote 75 


Gibson states that all of his fatal cases showed a rising 
line. In our series, four revealed a slight falling line. It is 
important in this connection to take into consideration, as sug- 
gested by Fowler,? theduration of the disease, because we know 
that where infection is severe resistance is in time overcome, 
and then our counts will be of little value. 

Chart IV shows a case of general peritonitis (diagnosis 
confirmed by autopsy). The very low total count and the 
marked deviation upward of the line toward the polymorpho- 
nuclear side of the chart make this a case where the prognosis 
is exceptionally unfavorable. 

I wish to report 100 cases taken from Dr. Metcalf’s and 
my own private records. The cases are all of ‘the acute in- 
flammatory type, and all have been brought either to operation 
or autopsy, so that the diagnosis has been either confirmed 
or disproven. In a number of cases many counts have been 
made, but the count made immediately before the operation 
has been the one used in this series. No one will deny that 
repeated counts are of much greater value in diagnosis than 


* The Relation of Appendicitis to the Leucocyte Count, Surgery, Gynz- 
cology and Obstetrics, Sept., 1908. 
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one isolated count. 


Gibson: 


nosis.” 
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Cuart [IV (Case No, 42). 





This point is especially emphasized by 
“The importance of a disproportionate increase of 
polymorphonuclear cells, particularly if progressive, cannot be 
overestimated, and those wilfully disregarding such evidence 
are perhaps not exhausting all resources available for diag- 


. 100 


ee ee ee ee 


SWO.66 FO D.S 6 obo VET SS OFT 0.0 06 OE FEHH 66. FE OO 66 6:6 016 0 0.008 


The cases may be classified as follows: 


Acute 
Acute 
Acute 
Acute 
Acute 
Pelvic 


Puerperal sepsis 


Pelvic 


General peritonitis 


Acute 
Stitch 


Abscess of kidney 
Abscess of parotid gland 
Subphrenic abscess 
Infected ectopic gestation (ruptured) 


The appendicitis cases are interesting, and we have come 
to depend on the leucocyte count as an important factor in the 
diagnosis and prognosis of this disease. 


fee gh ee oo ee er et 
suppurative appendicitis (circumscribed).......... 
suppurative appendicitis (uncircumscribed) 
perforative or gangrenous appendicitis 
pyosalpinx 
abscess 


SUNRISE ROCEOD i555 dis ais ioe 6 Rawrowderscaa se eae 


cholecystitis 
abscess 


ee 
ee 
Seer eee eee eee tee eee ener eeeeeene 
ee ee 


ee 


Ce 
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Thirteen catarrhal cases show: 
Average total count..17,907 Average polymorphonuclear.83% 
Highest total count. .33.000 Highest polymorphonuclear .90% 
Lowest total count... 8,900 Lowest polymorphonuclear .73% 
Six cases of perforative and gangrenous: 
Average total count..19,517. Average polymorphonuclear .89.16% 
Highest total count..30,000 Highest polymorphonuclear .90% 
Lowest total count...13,500 Lowest polymorphonuclear .83% 
Nine cases of suppurative (uncircumscribed) : 
Average total count..18,051 Average polymorphonuclear .898% 
Highest total count..27,700 Highest polymorphonuclear .98.6% 
Lowest total count.. 5,900 Lowest polymorphonuclear .81% 
Ten of circumscribed abscess: 
Average total count..19,049 Average polymorphonuclear .86.75% 
Highest total count..36,200 Highest polymorphonuclear .97% 
Lowest total count... 9,100 Lowest polymorphonuclear .78% 


Closely allied to this group are the cases of acute pyo- 
salpinx, puerperal sepsis, and pelvic abscess. 

Of pyosalpinx, there are twelve cases with the following 
data: 





Average total count..15,133 Average polymorphonuclear .83.3% 

Highest total count..31,660 Highest polymorphonuclear .89% 

Lowest total count...6,300 Lowest polymorphonuclear .67% 
Of puerperal sepsis, thirteen cases,: 

Average total count..16,315 Average polymorphonuclear .81.5% 

Highest total count..26,200 Highest polymorphonuclear .98% 

Lowest total count...12,300 Lowest polymorphonuclear .76% 
Of pelvic: abscess, eighteen cases: 

Average total count..20,005 Average polymorphonuclear .83.3% 

Highest total count..31,000 Highest polymorphonuclear .91% 

Lowest total count...10,200 Lowest polymorphonuclear .70% 


Four cases of cholecystitis show averages very high: 


Average total count. .20,055 


Average polymorphonuclear .92.4% 
Highest total count. .33,920 Highest polymorphonuclear .97% 
Lowest total count... 7,500 Lowest polymorphonuclear .90% 
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The case of acute suppurative cholecystitis (Chart V) is 
the only one in our series that revealed such a sharp (15°) ris- 
ing line on the Gibson chart, and still recovered. This was a 
case of a woman over seventy years of age, who was operated 
upon within two days after symptoms appeared. This count 
indicates the low vitality of our patient, and an infection of 
marked severity. 


Cuart V (Case No. 22). 


BD ach Raed inenwncewd sede citenssebeaseewamssnsdgiee 
25,000 «2-0. cece eee ee reeset eeeeeeeeees Braet go 
BE «oo csnacsnvntaensumidindeakeawen YI ce zuneee nnusk 85 
BD sis raewwe ie ttAnew ea cheieEL ie Nie a rebmetsc4isses hes tar so 
PE xsihccmnenesndldtineneesituadasdsaabaekeenvuseias 75 


The five cases of general peritonitis all died, three showing 
a rising line and two a falling line, as shown in the accom- 
panying charts. 


Case No. 42, GENERAL PERITONITIS. 


IO, ies Siw a Gh eee ea ee seals ed eg oe eee rare 95 
84.6 
PS HK cKE PRK ARES eRe see banseten en ee. eer reer eee ere 80 
TOOOD 6.0 cc ce scnevae's suitas ba PERT S Gis &:e.bidia'si 6Gre's enol Gale 75 
6,300 .-— 


Three cases of stitch abscess are interesting to illustrate 
what a marked leucocytosis a small stitch abscess is capable of 
producing: Case 17, total count 16,200, polymorphonuclear 85.5 
per cent. ; Case 16, total count 25,000, polymorphonuclear 87 per 
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Case No. 55, GENERAL PERITONITIS. 

36,500. 
BECO .nccccccccccccccccccetPimaggecsccesesccccscccccees 100 

— 96.5 

GD onsen ks vincc Seovsesenswecadacccle teecessdeusensegand 95 
BEMIOD occccccccccccccccsocesccsccscoesscucseseseseeeseess go 
| PET ETE Ree er Te rere ters 85 
BROOD cece cece cccscdesesecusvceudess@acdscceecccescvess 80 
OOOO cn cccecdncveseeseddence cocceneevecssnaseneeswewnns 75 


Fatal case, infection mixed, streptococcus predominating. Infection 
existing over short period of time only. 


CASE No. 70, GENERAL PERITONITIS. 


94 

25,000 go 
Po a eS ee PP LOTITO TTT TET TT 

10,4007 
15,000 . &o 
FOE ..-05.  iteerawiyeWadekiewe tases wee Wane awake Mane eI 75 

Fatal case. 
Case No. 84, GENERAL PERITONITIS. 
SIGS icici avcelecncee backs cate kd nse ewwenenn® sees e ema 100 
CO ee er errr re T eee eR a a 0S 
-93-7 

25,000 ii re re OE eC 90 

22,100 
PN is ches cakubesees ancaadneds escenbeeneseene 85 
CRIED odncsus escvedansnseses: 80 
CI onc caereunsdveenscocstenpossanewasg ae eeensneesan 75 


Fatal case. 
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cent.; Case 100, total count 23,400, polymorphonuclear 93.5 per 


cent. 


The remaining cases may be tabulated as follows: 


Pelvic lymphatic infection, three 


cases: 


Case 82, total count 


22,100, polymorphonuclear 91 per cent.; Case 49, total count 
11,200, polymorphonuclear 81.5 per cent.; Case 34, total count 
7,800, polymorphonuclear 75 per cent. 


Case No. 89, GENERAL PERITONITIS. 


SOO. 65:2 00 066646 08 14 RR A crs HE Re MA Swe Ss 


30,000 .........000-. 
25,000 
RROD oacccecacdssectenenn * 


TOMO os rccscccvccccrevessececes 


Fatal case. Long continued infection. 


Ruptured ectopic gestation (infected), one case: 
total count 22,000, polymorphonuclear 87 per cent. 
Subphrenic abscess, one case: Case 96, total count 35,000, 


polymorphonuclear 79 per cent. 


Case 77, 


Abscess kidney, one case: Case 48, total count 35,890, poly- 


morphonuclear 91.5 per cent. 


Abscess of parotid gland, one case: Case 50, total count 12,- 


200, polymorphonuclear 91 per cent. 


Our averages when classified according to the polymor- 
phonuclear count may be arranged in the following order: 


Pelvic lymphatic infection ........ 
Acute catarrhal appendicitis ...... 
ne ea rr 
PCRRE PHOSRIOINR 6/6556 cclssies oece'n 
Appendiceal abscess (circum- 
POE itiseeac Sen ciwenneewcten 
Appendiceal abscess (uncircum- 
NS sta edn esmre sweden ats 


Puerperal sepsis nie 
Pe UNE: s actions scasessscncan 


Total 
13,866 


82.3 per 
83 sper 
83s per 
83.3 per 


85.75 per 


86.4 per 
86.9 per 
87.6 per 


Polymorphonuclear 


cent. 
cent. 
cent. 
cent. 


cent. 


cent. 


cent. 
cent. 
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Tota Polymorphonuclear 

Gangrenous and perforative appen- 
GD i deen sida CVS cads Ke wons tes 19,516 89.1 per cent. 
General peritonitis ............... 20,564 89.5 per cent. 
Acute cholecystitis ............06. 20,055 92.3 per cent. 


It seems to the writer that these averages are significant. 
Excluding the counts in stitch abscess and puerperal sepsis, 
the following points are noted. In acute inflammatory dis- 
eases in the pelvis the polymorphonuclear counts are low. 
When we approach the appendiceal region the count is higher, 
but when we reach the “attic” of the abdomen our records 
show very marked increase in both total and polymorphonu- 
clear counts. 

A question that arises at this time is: “Can we place the 
percentage of polymorphonuclear cells at a certain number 
below which we do not expect to find infection?” 

Sondern® has the following to say in this respect: “A 
relative percentage of polymorphonuclear cells below 70 with 
an inflammatory leucocytosis of any degree excludes the 
presence of pus or gangrene at the time the blood examination 
is made, and usually indicates good bodily resistance toward 
infection.” Gibson cited three pus cases with polymorphonu- 
clear counts below 70 per cent., and in my series I had one 
case (Case 27, acute pyosalpinx with adhesions and small 
pockets of pus among adhesions). 

I do not believe that between 65 per cent. and 80 per cent. 
we can state with any degree of accuracy that the count per se 
means the presence of infection. 

The writer believes that in acute inflammatory surgical 
diseases repeated counts at frequent intervals should be made, 
and if the polymorphonuclear percentage rises while the total 
number remains stationary or falls, immediate operation should 
be insisted upon. 

In some cases we found that the leucocyte count did not 
help us in making a diagnosis, and in these cases we have dis- 








*The Present Status of Blood Examinations, Medical Record, vol. 
Ixvii, pp. 452-455. 





a 





copaaiaeaty oss 





732 HERBERT W. HEWITT. 


regarded the blood findings entirely and depended upon the 
history and physical signs, but in cases where the count has 
been positive its value could not be easily underestimated. 

Leucocyte counts are sometimes valuable for their nega- 
tive findings, e.g., they are frequently of assistance in making 
a diagnosis between a small ovarian cystoma with a twisted 
pedicle and a pyosalpinx or appendicitis. Dr. Metcalf operated 
upon a case illustrating this. A very large woman with thick 
abdominal wall was suddenly seized with pain over McBurney’s 
point and vomited. Tension of muscle and tenderness were 
present in the right lower quadrant of abdomen. Temperature 
and pulse were normal. Vaginal examination revealed nothing 
positive. Diagnosis, small ovarian cyst with a twisted pedicle, 
right side, or acute appendicitis. Blood count revealed 8590 
leucocytes with 62 per cent. polymorphonuclears. Diagnosis 
after blood count, ovarian cyst with twisted pedicle, and this 
was confirmed by laparotomy. 

The counts enumerated in this paper were made by Drs. 
Safford, Torrey, and myself, and a uniform technic was fol- 
lowed. 

I wish to acknowledge my indebtedness to Dr. Metcalf 
for the perusal of his case records, and to Drs. Safford and 
Torrey for assistance rendered. 


CONCLUSIONS. 


1. The laboratory findings must be correlated with the 
clinical to be of any value at all. 

2. The total count alone is insufficient. 

3. The differential count, per se, is of value in diagnosis, 
but of little value in prognosis. 

4. The total and differential counts, when taken together 
and correlated with the clinical findings, are frequently of great 
value both in diagnosis and prognosis. 

5. No definite percentage of polymorphonuclear cells can 
be taken to positively indicate infection. If we have a per- 
centage of between 75 and 80 of polymorphonuclear cells, 
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infection is probable; if we have a percentage of between 80 
and 85, infection is usually found; if we have a percentage 
above 85, infection is almost invariably encountered. 

6. The negative value of the count is sometimes very 
useful in diagnosis. 

7. The duration of the infection must be taken into con- 
sideration. 

Counts are more positively diagnostic when taken early 
in the course of an acute surgical disease. Infection will fre- 
quently, when of long duration, overcome the patient’s resist- 
ance and so vitiate the value of the count. 














THE TRANSPLANTATION OF FREE FLAPS 
OF FASCIA, 


AN EXPERIMENTAL STUDY 


BY JOHN STAIGE DAVIS, M.D., 
OF BALTIMORE, MD, 
Instructor in Surgery, Johns Hopkins University 


(From the Hunterian Laboratory of Experimental Medicine, 
The Johns Hopkins University.) 


INTRODUCTION.—For some time I have been interested in 
the methods brought forward for replacing and for rein- 
forcing weakened or defective tissues, and while some of the 
methods are admirable, all are limited in their application. 
It seemed worth while to search for a material which would 
accomplish the same purpose but would have a wider field of 
usefulness. 

In looking about for some suitable tissue in the body 
which was easily obtainable, which had considerable strength, 
and at the same time was sufficiently flexible for any desired 
need, I was led to try the experimental transplantation of free 
flaps of fascia. 

After proceeding with the experiments for some time I 
found that some excellent work had already been done along 
this line.’ However, my results were sufficiently suggestive 
to warrant a report on the subject, in order to again call atten- 
tion to this promising surgical procedure. 


* Kirschner, M.: Ueber freie Sehnen-und Fascien. Transplantation, 
Beitr. z. klin. Chir., 1909, Ixv, 472. 

Giinther: Ueber Duraplastik: eine klinisch-experimentelle Studie, 
Beitr. z klin. Chir., 1910, lxix, 740. 

Hohmeier: Ueber ein neues Verfahren zur Deckung von Tracheal- 
defekten, Miinchen. med. Wchschr., 1911, Bd. Iviii, 948. 7. 

Since this paper was handed in for publication the following experi- 
mental-clinical articles have appeared. They will be considered fully in 
another report. 

Hohmeier, F: Experimente tiber Verschluss yon Wunden und ueber- 
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Sixty-two experiments were done on 39 dogs. Ether an- 
esthesia was used in each experiment. 

Technic.—The part was shaved, washed with green soap 
and water, then with alcohol and ether. After the skin was 
thoroughly dry it was painted with tincture of iodine 2.5 per 
cent. ‘Lhe iodine solution was also freely used in the open 
wounds and after suture of the skin. 

Fine black silk was the ligature and suture material used 
throughout. The wounds were closed in layers wherever 
possible. ‘Lhe skin was closed in every instance with the 
button-hole stitch. 

Dry sterile gauze secured by a bandage was used wher- 
ever dressings were applied. 

The fascia was obtained, tor the most part, from the 
thigh, the iliotibial band of the fascia lata being the most 
satisfactory portion to work with, as it is easily separated 
from the underlying tissues. In a few instances the strong 
abdominal fascia was employed. 

The fascia was transplanted in both single and double 
layers and in one or two instances was twisted. 

In each experiment where adhesions were not desired the 
fascia lata (iliotibial band) was placed with the inner or 
muscle surface exposed. For example, when a flap of fascia 
was placed in a peritoneal defect, the muscle or smooth side 
was turned toward the peritoneal cavity, and it was found 
that dense adhesions were less likely to occur than when the 
outer side was turned toward the cavity. 

In this series, unless otherwise stated, the fascia was trans- 
planted into the same animal from which it was taken. 

An attempt was made to place free flaps of fascia on the 
various tissues, in order to test its vitality and obtain an idea 
of its possibilities for clinical use. 


briickung von Defecten Schleimhauttragender K6rpercanale und-hdhlen 
durch freie auto-plastic, Arch, f. klin. Chir., 1911, 345. 

Konig, F.: Newe Wege der plastischen Chirurgie. (Verschluss und 
Ueberbriickung), Arch. f. klin. Chir., 1911, 326. 

Lewis, D. and Davis, C. B.: Experimental Direct Transplantation of 
Tendon and Fascia, J. Amer. Med. Assn., lvii, 1911, 540. 
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Experiments.—For convenience I have divided the series 
into eight groups. To economize space I will only report a 
few of the typical experiments in each group. 


Group I.—Transplantation of Free Fascia into Subcutaneous Tissue, 
on Fat; on Muscle; Periosteum, on Naked Bone; Cartilage, Tendons and 
Ligaments, 

EXPERIMENT 6,—Male, black mongrel; about nine months old. Opera- 
tion, November 22, 1910: A piece of fascia lata was sutured in the sub- 
cutaneous tissue of the chest wall. The wound was closed in the usual 
manner. Dry dressing. Condition on leaving the table excellent. Per 
primam healing. 

February 23: Distemper. The animal was sacrificed. Autopsy.— 
The fascia was somewhat thickened but otherwise it seemed normal. It 
was strong and tough. 

Histology.—Microscopic examination showed apparently normal 
fascia with fibres and nuclei clearly stained. No degeneration. 

EXPERIMENT 7.—Female, white fox terrier; about six months old. 
Operation, November 28, 1910: The sartorius muscle was exposed and 
a broad band of fascia lata was sutured snugly around it. The wound 
was closed in the usual manner. No dressing. Condition on leaving the 
table excellent. Per primam healing. 

January 16, 1911: Animal sacrificed. Autopsy—The fascia was 
somewhat thickened but otherwise it seemed normal. The fascia band 
could be easily stripped from the muscle. 

Histology.—Microscopic examination: the sections showed normal 
fascia with no signs of degeneration. 

EXPERIMENT 8.—Female, tan mongrel; about six months old. No- 
vember 29, 1y10, a flap of fascia lata was removed from the thigh and 
wrapped in moist salt gauze and then placed in the ice box in a sterile 
jar. 

Operation—December 1, 1910: The fascia which was placed in the 
ice box forty-eight hours ago was sutured on the ribs, under the muscle. 
The wound was closed in the usual manner. Dry dressing. Condition 
on leaving the table excellent. Per primam healing. 

January 24, 1911: Animal sacrificed. Autopsy—The fascia was 
thickened but otherwise it seemed normal. It was movable on the ribs. 

Histology.—Microscopic examination: the sections showed normal 
fascia with clearly stained nuclei and fibres. 

EXPERIMENT 9.—Male, black and white fox terrier; about two years 
old. Operation, December 1, 1910: The right femur was exposed and 
the periosteum was stripped back for about 2 cm. Into this defect a 
band of fascia lata was sutured around the bone. The wound was 
closed in the usual manner. No dressing. Condition on leaving the 
table excellent. Per primam healing. 








*1 take this opportunity of thanking Dr, C. D, Deming for assistance 
in the histological examinations. 
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December 27: Death from pneumonia. Autopsy.—The band of fascia 
was somewhat thickened and was intimately blended with the periosteum 
on either side. The structure of the fascia could be plainly seen. 

Histology.—Microscopic examination: the sections showed normal 
fascia with no signs of degeneration. 

EXPERIMENT 43.—Female, white mongrel; about two years old. 
Operation, March 14, 1911: The trachea was exposed and a large flap 
of fascia was sutured on it. This fascia had been removed from another 
animal on February 7, 1911, and had been in cold storage since that date. 
The wound was closed in the usual manner. Dry dressing. Condition on 
leaving the table excellent. Per primam healing. 

April 10: Death from distemper. Auiopsy—The fascia was some- 
what thickened but otherwise it seemed normal. It was closely adherent 
along the margins and seemed to blend with the tissues on the surface 
of the trachea. 

Histology.—Microscopic examination: the sections showed normal, 
well-nourished fascia. 


Comment.—In this group free fascia flaps were success- 
fully transplanted into the subcutaneous tissue, into fat, on 
muscle, periosteum, bone, cartilage, tendons, and ligaments. 

Microscopic examination of the specimens showed that 
the fascia retained its own structure after transplantation and 
was apparently healthy and well nourished. This was true 
even after being kept in cold storage for 35 days and then 
transplanted into another animal. 

The clinical uses suggested by these experiments are of 
considerable importance, and cover a wide field. 


Group II.—Transplantation of Free Fascia into Tendon and Muscle 
Defects. 

EXPERIMENT 16.—Male, black mongrel, about six months old. Opera- 
tion, December 19, 1910: The right tendo Achillis was exposed and a 
section about 2.5 cm. long was removed. The stumps were held in 
position by a strong tension suture, and then a flap of fascia lata was 
placed in the defect so as to surround the stumps like a tube. This tube 
was then drawn tight and the ends were securely sutured around the 
stumps. The tension suture was cut and the dead spaces obliterated. 
The wound was closed in the usual manner. Dry dressing. Condition on 
leaving the table excellent. Per primam healing. 

March 7, 1911: Distemper. Sacrificed. The animal had been very 
active and had no limp. It was impossible to tell which leg had been 
operated on without close inspection. Autopsy.—The replaced tendon 
was thicker than normal but seemed strong and satisfactory in every way 
(Fig. 1). 

Histology.—Microscopic examination: cross section of the new tendo 
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Achillis showed normal staining fascia which was folded on itself. Sur- 
rounding the fascia was connective tissue, which caused the apparent 
thickening of the new tendon. 

EXPERIMENT 20.—Male, white fox terrier, about four months old. 
Operation, January 3, 1911: The sartorius muscle was exposed and a 
section about 2.5 cm. long was removed. The muscle ends were held in 
position and a flap of fascia lata was sutured into the defect surrounding 
the muscle stumps by a tube of fascia. The dead space was obliterated 
and the wound was closed in the usual manner. Dry dressing. Condi- 
tion on leaving the table excellent. Per primam healing. 

February 1: Death from pneumonia. Since the healing the animal 
had been very active and no difference could be detected in the gait. 
Autopsy.—The fascia was firmly united with the muscle ends (Fig. 2). 

Histology—Microscopic examination: the sections showed fascia 
with fibres and nuclei clearly stained. 


Comment.—This group shows that muscle and tendon 
defects may be bridged by free flaps of fascia. Muscle de- 
fects may be bridged by means of fascia flaps and thus a cer- 
tain amount of the muscle function saved. The fascia united 
firmly with the muscle ends and formed a strong symmetrical 
band between them. 

The use of fascia flaps to replace tendons is of especial 
importance and most promising clinically. While it is a well- 
known fact that free tendon transplantation can be success- 
fully done, it must be borne in mind that it is often difficult 
to secure either long or short pieces of tendon without doing 
considerable damage. 

There are large amounts of fascia available in the body 
which can be secured without damage to any other working 
part. Thus tendons of any desired length might be made from 
strips of the iliotibial band of the fascia lata. 

Experimentally the tendons made of folded strips of fascia 
are not liable to adhere to surrounding tissues. Fascia flaps 
might also be used to prevent tendons from being caught in 
scar tissue. The final results after replacing tendons with this 
material are more satisfactory than with any foreign material 
or transplantable tissue with which I am familiar. 


Group IIIl.—Transplantation of Free Fascia Around Vessels and 
Nerves. 

EXPERIMENT 33.—Female, black and yellow mongrel, about one year 
old. Operation, February 14, 1911: The right jugular vein was dis- 
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Experiment 41.—Fascia around vessels and on trachea, Operation, March 14, 1911. 
Specimen removed April 11, 1911. Onthe right carotid can be seen a flap of fascia which 
was transplanted immediately from the same animal. On the left carotid and trachea are 
flaps of fascia from another animal which had been in cold storage for 35 days 


Fic. 4. 








Experiment 22 —Fascia filling defect made by removal of patella. Operation, Jan- 
uary 9, 1911. Specimen removed February 2. 1911. Note the amount of extension and 





flexion possible. The fascia can be seen firmly healed to the joint capsule 
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sected out and a flap of fascia lata was wrapped about it. The wound 
was closed in the usual manner. Dry dressing. Condition on leaving 
the table excellent. Per primam healing. 

March 3: Death from pneumonia. Autopsy.—The fascia was thick- 
ened but otherwise seemed normal. It was quite adherent to the vessel 
wall. The lumen of the vessel was not encroached upon. 

Histology.—Microscopic examination: the sections showed the struc- 
ture of the vessel to be normal. It was surrounded by a band of fascia 
which was apparently well nourished and showed no signs of degener- 
ation. . 

EXPERIMENT 41.—Female, yellow and white mongrel, about one year 
old. Operation, March 14, 1911: Both common carotid arteries were ex- 
posed. Around the right carotid a piece of fascia lata was sutured, 
which had just been removed from the right thigh. Around the left 
carotid was sutured a piece of fascia which had been removed from 
another animal on February 7, 1911, and had been in cold storage since 
that date. The wound was closed in the usual manner. Dry dressing. 
Condition on leaving the table excellent. Per primam healing. 

April 10: Death from pneumonia. Autopsy.—The fascia on both 
carotids was thickened, but otherwise seemed normal The appearance 
of the two specimens was the same. The fascia was quite adherent to 
the vessels but could be stripped off. The lumen of the vessels was not 
encroached upon (Fig. 3). 

Histology.—Microscopic examination: the sections showed appar- 
ently normal fascia in both instances. No signs of degeneration. 

EXPERIMENT 44.—Male, black and white fox terrier, about one year 
old. Operation, March 21, 1911: The right sciatic nerve was exposed 
and a flap of fascia lata was sutured around it. The wound was closed 
in the usual manner. Dry dressing. Condition on leaving the table ex- 
cellent. Per primam healing. Gait unaffected. 

April 20: Distemper, animal sacrificed. Autopsy—The fascia was 
thickened but otherwise seemed normal. It could be moved on the nerve 
to a slight degree. There was no constriction of the calibre of the nerve. 

Histology.—Microscopic examination: the sections showed a normal 
nerve surrounded by well-nourished, apparently normal fascia. 


Comment.—This group shows that free flaps of fascia 
may be successfully transplanted around arteries, veins, and 
nerves, without in any way interfering with the lumen of the 
vessels or compressing the nerves. 

Clinically, fascia flaps might be of use in protecting suture 
lines in vessel surgery and in reinforcing weakened areas in 
vessel walls. The site of nerve plastic operations might be 
surrounded and protected by such flaps. It might also be of 
use in protecting a nerve after it was freed from callus or 
scar tissue. 
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Group 1V.—Transplantation of Free Fascia into Joints and for 
Suturing Fractured Bones. 

EXPERIMENT 22.—Female, yellow mongrel, about six months old. 
Operation, January 9, 1911: The left patella was removed and a piece 
of fascia lata was substituted for it. The fascia was folded on itself 
so that its inner smooth surface was next to the joint, and also under 
the skin. It was sutured to the capsule and the wound was closed in 
the usual manner. Dry dressing. Condition on leaving the table ex- 
cellent. Per primam healing. 

February 2: Pneumonia, animal sacrificed. The joint was freely 
movable and as far as could be seen had been as serviceable as the 
normal knee (Fig. 4). Autopsy.—The fascia was easily separated from 
the skin. It had adhered firmly to the joint capsule. On opening the 
joint the surface of the fascia was perfectly smooth. There were no 
adhesions. The fascia was slightly thickened. 

Histology.—Microscopic examination: the sections showed a double 
thickness of apparently normal fascia. The staining of fibres and nuclei 
was well marked (Fig. 5). 

EXPERIMENT 29.—Female, white fox terrier, about eight months old. 
Operation, February 6, 1911: The right knee-joint was opened and the 
entire articular cartilage was removed as thoroughly as possible. Then 
a piece of fascia lata was inserted and sutured over the denuded portion 
of the femur and well up under the patella. The joint was closed. Dry 
dressing. Condition on leaving the table excellent. Per primam healing. 

February 27: Death from pneumonia. Since the dressing was re- 
moved the animal has been using the operated knee-joint without 
apparent discomfort. Autopsy—The joint was movable. The fascia was 
slightly thickened. It was adherent to the denuded end of the femur but 
to no other portion of the joint. Its structure was well preserved 
(Fig. 6). 

Histology.—Microscopic examination: the sections showed normal 
staining, well-nourished fascia. No signs of degeneration or absorption. 

EXPERIMENT 31.—Male, yellow and white mongrel, about six months 
old. Operation, February 13, 1911: The right tibia was exposed and the 
periosteum stripped back. The bone was sawed through and then two 
strips of fascia lata were passed through drill holes and tied. The tied 
ends were made additionally secure by sutures. The wound was closed 
and a small drain inserted in the lower angle. Dry dressing, crinoline, and 
splint. Condition on leaving the table excellent. The stitches were 
removed on the fifth day. The wound was apparently nicely healed. 
It was practically impossible to immobilize the broken bone. 

February 23: Distemper, animal sacrificed. Autopsy.—On removing 
the dressing the wound was found badly infected. In spite of the infec- 
tion the strength of the fascia was apparently but little affected and the 
strips were still holding the ends of the bone together. This specimen 
was accidently lost. 


Comment.—This group is also interesting. Free flaps of 
fascia were successfully transplanted into joints and also to 











(Microphotograph, Zeiss. Obj. AA. Oc. 3.) Two layers of fascia filling defect left by 


removal of patella. Section cut parallel to fascia bundles. The smooth, dark, staining layer 
at the bottom of the plate is the portion toward the joint cavity. 
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Experiment 29.—Fascia into joint after removal ot the cartilage. Operation, Feb- 
ruary 6, 1911. Specimen removed February 28, rg11. (a) Leg extended, compared with 
normal; (b) leg flexed, compared with normal; (c) inside of joint. The + marks the 
operated joint. 























35 Fascia into skull and dura defect Operation, March 6, 1911 
Specimen ret od April 20, 1911 1) Bone defect from o ide with fasci erent to 
bone edges: (b) from within the outline of the bone can be seen ascia 1s 
closely adherent to the dura which extends beyond it. T fa 1 is smooth ¢ for one 





small adhesion in the centre 



































Experiment 62.—Fascia over defect intrachea. Operation, June 12,1911. Specimen 
removed July 3, 1911. (a) Shows normal trachea with opening in it the size of that covered 
by the fascia; (b) the fascia healed over a similar defect: (c) the same specimen from 
within, showing a slight depression which marks the defect. The mucous membrane has 
grown completely over the fascia. 
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take the place of patelle which had been removed. Both of 
these procedures are suggestive clinically. 

Bones were fractured and the fragments sutured with 
strips of fascia. The results of these last experiments were 
unsatisfactory on account of the difficulty in immobilizing 
the fragments. However, the use of fascia strips in the open 
treatment of fractures in human beings may be of great use 
clinically, as immobilization can be secured. 

The fascia does not act as a foreign body, and has strength 
enough to stand any reasorable strain put upon it. 


Group V.—Transplantation of Free Fascia into Defects in the Skull 
and Dura, also into Tracheal Defects. 

EXPERIMENT 38.—Male, yellow mongrel, about one year old. Opera- 
tion, March 6, 1911: The left temporal muscle with the underlying peri- 
osteum was turned back and a three-quarter inch button of bone was 
removed. The dura under this area was excised and a flap of fascia 
lata was tucked under the bone edges. The smooth muscle side of the 
fascia was placed next to the brain. The temporal muscle was replaced 
and sutured, and the wound was closed in the usual manner. Dry dress- 
ing. Condition on leaving the table excellent. Per primam healing. 

April 20: Distemper, animal sacrificed. Autopsy—There was one 
small adhesion of the cortex to the central portion of the fascia. The 
edges of the fascia and dura were intimately blended. The structure of 
the fascia could be plainly seen. The fascia was tightly stretched across 
the bone defect and was firm and did not bulge on pressure (Fig. 7). 

Histology.—Microscopic examination: the sections showed normal 
staining, apparently well-nourished fascia. 

EXPERIMENT 62.—Female, black mongrel, about one year old. Opera- 
tion, June 12, 1911: The trachea was exposed and an area 8 mm. square 
was excised. Over this defect was sutured securely a flap of fascia lata. 
The wound was closed in the usual manner. Dry dressing. Condition 
on leaving the table excellent. Per primam healing. There was no 
cough or any respiratory symptom following the operation. 

July 3: Animal sacrificed. Autopsy.—The fascia was somewhat 
thickened and firmly adherent to the surface of the trachea. There had 
been no leakage whatever. On opening the trachea from behind, the 
defect was made out as a very shallow depression and the fascia seemed 
to be entirely covered with mucous membrane, which had grown over 
it (Fig. 8). 

Histology.—Microscopic examination: the sections showed the de- 
fect filled by normal staining, apparently well-nourished fascia. Over 
this fascia, as a base, the mucous membrane had grown, completely cov- 
ering it (Fig. 9). 
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Comment.—This group shows that flaps of fascia inserted 
in skull defects between the dura and bone edges will heal 
and give a strong membrane which will resist considerable 
pressure from within and without. When the dura is removed 
in addition to the bone, the fascia flap tucked under the bone 
edges will unite with the dura and also become tightly adher- 
ent to the bone edges, 

There was in each instance a single fine adhesion of the 
cortex to the centre of the fascia flap. 

Fascia flaps might be used clinically in repairing skull de- 
fects and as an aid in closing of spina bifida. 

This group also shows that free flaps of fascia may be 
successfully used to cover prepared defects in the trachea, 
without subsequent infection, and that the mucous membrane 
grows across the fascia covering the defect. 

It might be of use, clinically, in closing old tracheotomy 
wounds, where there has been considerable destruction of 
cartilage, and also in reinforcing sutures of the trachea. 


Group VI.—Transplantation of Free Fascia into Prepared Defects in 
the Abdominal Wall. 

EXPERIMENT 17.—Male, white and black fox terrier, about one year 
old. Operation, December 22, 1910. All the tissues of the abdominal wall 
between the skin and the peritoneum were excised from an area about 
4 by 7 cm. Into this defect a flap of fascia lata 3 by 6 cm. was sutured. 
The skin was closed in the usual manner. Dry dressing. Condition on 
leaving the table excellent. Per primam healing. 

June 27, 1911: Animal sacrificed. Autopsy—There was no hernia 
or bulging of the abdominal wall at the site of operation. From within 
there was no depression in the parietal peritoneum. On holding the 
specimen to the light the outline of the inserted fascia could be readily 
seen. The fascia itself was slightly thickened but normal in every way 
and was strong and tough, 

Histology.—Microscopic examination: the sections showed normal 
staining fascia with no signs of degeneration. 

EXPERIMENT 19.—Male, brown and black mongrel, about one year 
old. Operation, December 29, 1910: The peritoneum was exposed and an 
area 4 by 2 cm. was excised. Into this defect a piece of fascia lata was 
sutured. The wound was closed in the usual manner. Dry dressing. 
Condition on leaving the table excellent. Per primam healing. 

February 7, 1911: Animal sacrificed. Autopsy.—The fascia edges 
had blended with the peritoneum. It was thickened but otherwise seemed 
normal. There was a small omental adhesion. 
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Experiment 19.—(a) Fascia in peritoneal defect. Operation, December 29, 1910. Specimen removed February 
7, 1911. Experiment 23.—(b) Fascia on bladder, Operation, January 10, rg11. Specimen removed June 27, 191!. 
Experiment 61.—(c) tag 20 over defect in intestine. Operation, January 5, 1911. Specimen removed July 3, 1911. 

In all of these the fascia was thickened. It was incorporated with the peritoneum, and there was a puckering of 
the peritoneum at the margin of the fascia. There was adherent omentum in each case. A small tag can be seen in a. 
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Histology.—Microscopic examination: the sections showed normal 
well-nourished fascia. 

EXPERIMENT 46.—Male, yellow and white mongrel, about one year 
old. Operation, March 23, 1911: A section of the abdominal wall 3 by 7 
cm., including everything except the skin, was excised. Into the peritoneal 
defect was sutured a flap of fascia lata from one thigh, and into the 
muscle defect, a flap from the other thigh. The skin was closed in 
the usual manner. Dry dressing. Condition on leaving the table excel- 
lent. 

The animal developed distemper three days after the operation and 
on the fifth day the skin wound broke down. There was no hernia, as 
the fascia held firmly. 

April 6: Death from distemper. Autopsy.—There was a crater-like 
ulcer, whose base was made up of fascia on which granulations could be 
seen both at the edges and scattered over the surface. There was no 
hernia whatever, and the fascia seemed to be strong and intact. On 
opening the abdominal cavity there was free pus, and this was also 
found in the pleural cavity. The omentum was adherent over a small 
part of the fascia. The fascia was incorporated with the peritoneum and 
had healed firmly in position. 

Histology—Microscopic examination: the sections showed infiltra- 
tion with leucocytes, and marked signs of infection. The fascia was 
apparently in good condition with clearly stained fibres and nuclei. There 
was definite granulation tissue growing from the ulcer edges out on the 
fascia. 


Comment.—This group shows that free flaps of fascia 
may be sutured into peritoneal and muscle-fascia defects in 
the abdominal wall, and that it will incorporate itself with 
the surrounding peritoneum and muscle edges. A small 
omental adhesion was present on examination of the specimen 
in each instance, but in no case was there adhesion of the gut 
or any other abdominal organ to the fascia. 

When a hernia was produced by the removal of a portion 
of the abdominal wall, except the skin, it was readily cured 
several weeks later by the transplantation of fascia flaps. 

' These experiments suggest the use of fascia flaps in the 
cure of large herniz, where the muscle is atrophied, and for 
strengthening any weakened area in the abdominal or chest 
wall. The facility with which the fascia unites with the peri- 
toneum suggests its further use in pleural and pericardial 
defects. 
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Group VII.—Transplantation of Free Fascia onto Stomach, Intes- 
tine, and Bladder. 

EXPERIMENT 23.—Female, brown and black mongrel, about one year 
old. Operation, January 10, 1911: The bladder was brought up through 
a midline incision, and a flap of fascia lata was sewed to it with a con- 
tinuous suture. The bladder was dropped back and the wound was 
closed in the usual manner. Dry dressing. Condition on leaving the 
table excellent. Per primam healing. 

June 27: Animal sacrificed. Autopsy—There were omental adhe- 
sions to the fascia. The peritoneum on the surface of the bladder was 
somewhat puckered under and immediately around the fascia edges. 
The fascia itself was thickened, but otherwise seemed normal. 

Histology—Microscopic examination: normal staining fascia was 
found. The peritoneal covering of the bladder could not be differen- 
tiated. 

EXPERIMENT 24.—Female, yellow mongrel, about six months old. 
Operation, January 16, 1911: The stomach was exposed and an incision 
3.5 cm. long was made in it, down through the mucosa. The incision 
was then closed with the Cushing continuous stitch, and over the suture 
line was placed and sutured a flap of fascia lata. The stomach was 
dropped back and the wound was closed in the usual manner. Dry 
dressing. Condition on leaving the table excellent. Per primam healing. 

January 27: Distemper, animal sacrificed. Autopsy.—The fascia was 
thickened but otherwise seemed normal. It was closely adherent to the 
stomach wall. There were a few omental adhesions to the fascia, but 
these could be easily separated. 

Histology.—Microscopic examination: the sections showed the line 
of suture. Above this was the layer of fascia which was apparently 
normal and well nourished. 

ExPeRIMENT 61.—Male, black and white fox terrier, about one year 
old. Operation, June 5, 1911: A loop of gut was brought up through an 
abdominal incision and a purse-string suture was placed opposite the 
mesentery. When the suture was drawn tight and tied the portion 
within the suture projected outward. The tip of the projection was cut 
off, exposing the lumen of the bowel. Over this area a flap of fascia 
lata was sutured snugly and the gut was dropped back. The wound was 
closed in the usual manner. Dry dressing. Per primam healing. 

July 3: Animal sacrificed. Autopsy—The omentum was adherent to 
the fascia, but this was easily separated. The fascia was somewhat thick- 
ened, but otherwise seemed normal. It was closely adherent and seemed 
incorporated with the peritoneum of the bowel. There was a definite 
puckering of the wall of the gut around and under the fascia. There 
had been no leakage. From within a small depression in the mucous 
membrane could be seen corresponding to the pucker made by the purse- 
string. 

Histology.—Microscopic examination: the sections showed normal 
staining, well-nourished fascia. There was marked infiltration of the 
tissue beneath the fascia with polynuclear leucocytes. There was a great 
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mass of these cells in the area corresponding to the made defect. On 
the surface of the fascia was the remains of the adherent omentum.. 


Comment.—This group of free fascia flaps were success- 
fully transplanted onto the stomach, the intestine, and the 
bladder. The fascia seemed to incorporate itself with the 
peritoneum (Fig. 10). 

Clinically fascia might be used to strengthen suture lines 
and weakened areas due to ulceration. It might also be of 
use in closing fistulz of one sort or another. 


Group VIII.—Transplantation of Free Fascia on Liver, Kidney, and 
Spleen. 

EXPERIMENT 36.—Female, brindle mongrel, about eighteen months old. 
Operation, February 21, 1911: Through a lumbar incision the left kidney 
was exposed and after the capsule was stripped back an abrasion of the 
surface was made and a flap of fascia lata was sutured over it. The hem- 
orrhage ceased promptly. The kidney was dropped back and the wound 
was closed in the usual manner. Dry dressing. Condition on leaving the 
table excellent. Per primam healing. 

March 7: Distemper, animal sacrificed. Autopsy—The skin wound 
which had apparently healed became infected after the development of 
the distemper. The fascia was adherent to the surrounding tissues. It 
was not much thickened and seemed normal. It was tightly adherent to 
the kidney at the edges, but could be stripped up more easily in the 
centre of the flap. 

Histology—Microscopic examination: the sections showed normal 
fascia closely adherent to the parenchyma. 

EXPERIMENT 52.—Male, black mongrel, about three months old. 
Operation, May 8, 1911: Through a high midline incision a lobe of the 
liver was exposed. The end of the lobe was cut off with scissors, leaving 
a bleeding area 3 cm. X 0.6 cm. Over this surface was placed a flap of 
fascia lata and the bleeding was markedly checked. The fascia covered 
the end like a shallow cap, and was held in position by mattress sutures 
passing through the liver substance and through both sides of the fascia. 
These sutures were drawn as tight as desired, and did not cut through 
the liver substance. The liver was dropped back and the wound was 
closed in the usual manner. Condition on leaving the table excellent. 
Per primam healing. 

June 6: Death from pneumonia. Autopsy.—There was adhesion of 
the omentum to the fascia. When this was stripped off the fascia was 
seen covering the denuded area like a cap. It was slightly thickened but 
otherwise seemed normal. 

Histology—Microscopic examination: the sections showed normal 
staining, well-nourished fascia surrounding an area of liver substance. 
It was adherent to a considerable extent. 

EXPERIMENT 60.—Black and white fox terrier, about one year old. 
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Operation, June 5, 1911: The spleen was brought up through a left 
rectus incision, the edge was trimmed with scissors, and a flap of fascia 
was sutured over the denuded area so as to bind it. The fascia was held 
with mattress sutures, which passed through the spleen and both edges 
of the fascia. There was considerable hemorrhage until the fascia was 
applied and the sutures tied. The spleen was dropped back and the 
wound was closed in the usual manner. Dry dressing. Condition on 
leaving the table excellent. Per primam healing. 

July 3: Animal sacrificed. Autopsy—The fascia was thickened and 
securely bound the edge of the spleen. It seemed well nourished, and it 
could be separated from the spleen quite easily. 

Histology.—Microscopic examination: sections showed normal 
staining fascia surrounding spleen tissue. 


Comment.—In this group free flaps of fascia were suc- 
cessfully transplanted on the liver, kidney, and spleen. It 
suggests that the fascia flaps might be used to support sutures 
in these organs, and also to bind raw post-operative surfaces 
(Fig. 11). 

It is to be noted that the fascia when applied to a bleeding 
surface seemed to have a definite hzmostatic effect, which is 
comparable to the hemostatic action of bits of muscle, spoken 
of by Cushing. 

The kidney might be suspended to the ribs or muscles in a 
sling of free fascia. These results are very promising. 

ReMARKS.—In none of the animals have I noted a muscle 
hernia after the fascia was removed, but should it occur the 
hernia could be repaired without difficulty. There is apparently 
no untoward effect after removal of the fascia lata as far as 
the use of the limb is concerned. 

In every instance the fascia retained its own structure and 
seemed well nourished. After removal from its bed it was as 
tough and strong as when first transplanted. 

The great strength of the fascia, and, in addition, its thin- 
ness and flexibility are to be noted. It can be sutured into a 
defect under considerable tension, and the sutures will hold 
securely even when inserted close to the edges or ends of the 
flap. 

The great supply of this material and the ease with which 
it can be obtained are important points. 

There is some difference in the measurements of flaps of 
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Experiment 25.—(a) Fascia on a lobe the liver. Operation, Januar 
Specimen removed January 26, rg1t. The fascia was thickened, but was } 
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Operation, February 21, 1911. Specimen removed March tg1r. The fascia 
adherent to the kidney substance and blends with the capsule. 
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(Microphotograph, Zeiss. Obj. AA. Oc. 3.) Fascia preserved in cold storage wrapped in 
moist salt gauze for 35 days, and then transplanted on the surface of a trachea. Operation 
March 14, 1911. Specimen removed April 10, 1911. The section is eut across the fascia bundles. 
The fascia is normal in appearance and stains well. 














TRANSPLANTING FREE FASCIA FLAPS. 747 


fascia before and after removal. For example, a marked out 
flap of fascia lata measured 4.5 x 2.5 cm. before removal, and 
after removal it measured 3.3 x 2cm. Another flap measured 
before removal 4.5 X 2.2 cm. and after removal 4 X 1.75 cm. 

In several experiments fascia was drawn taut and sutured 
around firm rubber tubes 0.8 to I cm. in diameter, and then 
inserted in the subcutaneous tissue. These specimens were 
removed after 49 to 54 days. The structure of the fascia 
could easily be seen. Microscopic examination showed nor- 
mal staining fascia with no signs of degeneration. 

This is interesting, as it shows that fascia will receive suf- 
ficient nourishment if only one surface is exposed to living 
tissues. 

The type of so-called distemper prevalent in the laboratory 
this winter appeared to have some effect on the healing of 
the wounds, and a number of them became infected. This did 
not seem due to a break in technic, as other animals operated 
on the same morning (before and after these animals), with 
identical technic, and not developing the distemper, did not 
break down. 

In several animals whose stitches had been removed after 
per primam healing, the skin wound subsequently broke down 
after the development of distemper. 

In the instances where there was infection, the trans- 
planted fascia seemed particularly resistant to it, and retained 
its structure after breakdown of the surrounding tissues. 

Where there was tension on the fascia there was compar- 
atively little thickening, but wherever the fascia was simply 
laid on a tissue there was always thickening, and unless it was 
held flat with sutures it had a tendency to bunch or roll up. 

Once or twice the fascia flap was accidentally allowed to 
partially dry out before it was transplanted, but in spite of 
this it was moistened with salt solution and transplanted. The 
results were excellent and the fascia was nourished and grew 
in its new position. 

The question naturally arose as to the necessity of trans- 
planting the fascia immediately, and also whether fascia from 
one animal could be successfully transplanted into another. 
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Experimentally, both of these questions have been an- 
swered satisfactorily (Fig. 12). 

Fascia was successfully transplanted into the same and 
other animals after being kept in an ordinary ice chest, 38° 
for as long as 7 days; in cold storage 32° wrapped in gauze 
moistened with salt solution for 35 days, and in cold storage 
32° in normal salt solution for 56 days. 

I am sure that the number of days given here do not show 
the greatest time that fascia may be preserved by the methods 
spoken of, but I mention the periods as a suggestion that 
suitable fascia might be preserved until needed for clinical 
use. 

Fascia kept in salt solution appeared cedematous when first 
removed from the solution, but the cedema disappeared when 
the tissue was pressed with dry gauze. The cedema was en- 
tirely in the superficial connective tissue, which had not been 
removed. The fascia kept in moist salt gauze, on the other 
hand, was normal in appearance. 

When fascia was sutured to the surface of the stomach, 
intestine, or bladder, within a few days there was the appear- 
ance of puckering or drawing up of the surface under the 
fascia and at its edges, somewhat similar to the effect of ordi- 
nary collodion on the skin. On this area, from within the 
organ, this puckering was not to be found and the lumen was 
in no way encroached upon. 

The hemostatic action of free fascia flaps is noteworthy. 

ConcLusions.—The foregoing experiments give an idea 
of the great possibilities of transplanting free flaps of fascia, 
and many suggestions for the clinical use of this substance 
may be drawn from them. 

I feel convinced that many of the difficult situations aris- 
ing during operations for the repair of weakened and defect- 
ive tissues or for the control of bleeding surfaces will be 
simplified by the use of free fascia flaps and shall report the 
results of its use in such cases with a consideration of the lit- 
erature in a subsequent paper. 

















EXPERIENCES IN THORACIC SURGERY UNDER 
ANZESTHESIA BY THE INTRATRACHEAL INSUF- 
FLATION OF AIR AND ETHER.* 


WITH REMARKS ON THE VALUE OF THE METHOD FOR 
GENERAL ANAESTHESIA, 


BY CHARLES A. ELSBERG, M.D., 
OF NEW YORK. 


Professor of Clinical Surgery, University and Bellevue Medical College Hospital. 


ABOUT two years ago, Meltzer and Auer first described 
the method of artificial respiration by the intratracheal insuf- 
flation of air. In later publications they showed that in ani- 
mals the method was of great value for experimental inves- 
tigations in which one or both pleural cavities had to be opened. 
They described a very simple method by which the animals 
could be anesthetized by intratracheal insufflation of air and 
ether, and expressed their belief that the method would be of 
great value for thoracic surgery in the human being. 
Soon afterward, Carrel made use of the method for his oper- 
ations upon the heart and aorta of dogs, and recommended it 
for intrathoracic experimental work. At the same time, the 
writer had been making a large number of investigations on 
dogs, and with the aid of Dr. Neuhof had performed a not in- 
considerable number of operations upon the lungs, the bronchi, 
and the cesophagus in these animals. Thus we removed one 
or several lobes of one or both lungs, made incisions into 
bronchi, with subsequent suture, etc. In all of these operations 
the method of intratracheal insufflation worked admirably. 
One or both pleural cavities could be widely opened, and all 
the necessary intrathoracic manipulations performed and the 
animals remain in good condition throughout the operations. 
After the thoracic wall had been closed by suture and the in- 
tratracheal insufflation stopped and the intratracheal tube re- 
moved, the animals began to breathe again in a perfectly 





*Read before the Philadelphia Academy of Surgery, May 3, rorr. 
749 














750 CHARLES A. ELSBERG. 


normal manner. Unless death occurred from sepsis or fol- 
lowed from an unsuccessful operative procedure, the animals 
recovered entirely. When the dogs were killed days, weeks, 
or months after the operations, the larynx, trachea, and lungs 
were found in perfectly normal condition. 

As has been described in previous papers, the insufflation 
was carried on by means of a very simple apparatus which 
had been devised by Meltzer and Auer, and no care was taken 
to filter, warm, or moisten the air which was blown into the 
trachea. Nevertheless no lesion could be found post mortem 
in the respiratory tract of these dogs. The anzsthesia was 
a very good one and seemed to be absolutely devoid of danger. 
It is well known that it is easy to kill a dog by means of ether 
given by inhalation, but we have found it impossible to kill the 
animals with ether given by intratracheal insufflation. This 
safety is probably due to the fact that so much of the ether 
escapes upward in the trachea and out through the larynx and 
mouth. 

In previous papers, I have described a simple and portable 
apparatus for intratracheal insufflation anesthesia in man. In 
what follows I shall give an account of our experiences with 
the method for general anzsthesia and shall report upon the 
cases of intrathoracic surgery which we have had up to the 
present time. 

The Value of Insufflation Anesthesia for General Sur- 
gery.—We have, at Mt. Sinai Hospital, New York, anzs- 
thetized about 200 patients by means of intratracheal insuf- 
flation, and have found the method very valuable for a great 
many operations. In all but a few cases, the anzsthesia was 
a very satisfactory one, particularly free from complications 
and after effects. It is very easy to keep the patients under 
full anesthesia, vomiting has never occurred during the anzs- 
thesia, and the patients were never too deeply under the ether. 
At the conclusion of the operations, the patients awakened 
very rapidly, especially if pure air was insufflated for a few 
minutes before the intratracheal catheter was withdrawn. 
Vomiting after the operation was very unusual no matter what 
the surgical procedure that had been performed, and the pa- 
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tients never complained of pain or discomfort in their laryn- 
geal regions. We have thus far not seen any pulmonary com- 
plications after insufflation anesthesia. 

In one patient, we failed to obtain complete muscular 
relaxation so that the necessary intra-abdominal manipulations 
could be accomplished. 


In the case of a young girl, who was to be operated upon for 
chronic appendicitis, it was found impossible to cause complete 
relaxation of the abdominal walls. We finally attempted to 
obtain complete anzsthesia by means of ether given by inhalation, 
but the patient still struggled. Only when chloroform was given 
by inhalation was perfect relaxation obtained. 


This patient was evidently one who was refractory to 
ether. It is possible that the intratracheal tube that we used 
was too small, so that too much of the air and ether mixture 
escaped by the side of the tube. 

Operations under insufflation anesthesia were performed 
upon patients suffering from a variety of acute and chronic 
surgical diseases. Our experience up to the present time will 
allow us to mention the following operations in which we have 
found the anesthesia of especial value. In operations upon 
the neck and more especially those around the trachea such as 
thyroidectomy, the method is very useful. Not only is the anes- 
thetizer never near the field of operation, but the operator can 
work around the trachea without causing any interference 
with the breathing. There is no danger of sudden collapse 
of the trachea when a large goitre has been removed, and no 
matter how much the trachea is handled, the anzsthesia con- 
tinues smoothly and evenly. Intratracheal anesthesia should 
be very advantageous for the operation of laryngectomy. The 
intratracheal tube could either be introduced through a trache- 
otomy wound and the trachea packed with gauze above this 
point, or the tube could be passed through the glottis in the 
usual manner, and removed only at the moment when the 
trachea is to be divided across after the entire larynx is free. 

We have found that operations upon the face and jaws 
and mouth, where the buccal cavity or pharynx has to be in- 
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vaded, are made more easy and safe when done under insuf- 
flation anesthesia. No blood or secretions can run down the 
trachea, for the out-flowing current passing upward in the 
trachea blowsoutany fluid that might run down into the larynx. 

In operations upon the brain and spinal cord where the 
patient must often be placed in the prone position, the anzs- 
thesia is very useful. As soon as the intratracheal tube has 
been introduced and the insufflation has been begun, the 
patient’s head and body can be placed in any position desired 
and the anesthesia given from a distance. The anzsthetizer 
need not be seated underneath the table as is ordinarily neces- 
sary. 

Experiences with Insuffation Anesthesia in Thoracic 
Surgery.—Insufflation anzesthesia is a positive pressure method 
and was primarily suggested for intrathoracic surgery. On 
account of the simplicity and apparent safety of the method it 
may take the place of all the more complicated positive and 
negative pressure cabinets. The operations upon animals gave 
such very satisfactory results, that we were very hopeful that 
the method would give as good results in thoracic operations 
in the human being. We were very careful in our first human 
operations, but, with increasing experience, have gained more 
and more confidence in the efficiency of insufflation in man. 
In the following are recorded the experiences we have had up 
to the present time: 


Case I (Reported in the ANNALS oF SurRGERY, July, 1910). —Abscess of 
the lung; thoracotomy and aspiration of the lung under intratracheal 
insufflation. Recovery. 

B. F., a butcher, fifty-five years of age, was referred to the II Sur- 
gical Service by Dr. Manges with the diagnosis of an abscess of the 
middle lobe of the right lung. 

February 14: The patient was anesthetized with ether, and the 
attempt was made to introduce a small catheter into the trachea. The 
patient took the ether very badly, and I did not have on hand the proper 
kind of a tube nor the necessary instruments for the intubation. After 
a number of unsuccessful attempts to pass a catheter through the 
larynx we determined to put off the intubation until a later time. The 
operator (Dr. Lilienthal) then resected four inches of the eighth and 
ninth ribs and packed the wound cavity with gauze. 

February 20: Operation by Dr. Lilienthal, intratracheal insufflation 
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by Dr. Elsberg. Ether anesthesia; larynx and pharynx thoroughly anes- 
thetized with cocaine. A soft rubber tube, No. 28 French scale, was 
passed through the glottis by means of a laryngeal forceps and pushed 
downward until a slight resistance was encountered. The tube was 
then fixed to the upper teeth by means of a gag. The tube was con- 
nected with the insufflation apparatus and a mixture of air and ether 
blown in under a pressure of 15 mm. of mercury. The patient began to 
cough violently, therefore the intratracheal tube was withdrawn about 
one inch. The coughing ceased at once, and at the same time all evi- 
dences of mucus in the trachea or pharynx disappeared. The patient’s 
color was good, respirations regular, pulse of good quality. The patient 
was now turned on the left side and the operation begun. 

3.10—No cyanosis, pulse 120; incision 12 cm. in length into right 
pleural cavity; pulse unchanged, color good, no cough. Pressure of cur- 
rent now raised to 20 mm. Palpation of the lobes of the right lung. 

3.20—Pulse 108; respirations 48; color good with slight cyanosis; 
pleural cavity is wide open. 

3.25—Heart action excellent; pulse 96; color good, no cyanosis; aspi- 
ration of middle lobe of lung. 

3.30—Pulse 105; respirations 42; color good. 

3.35—Pulse 108; respirations regular, 40. The current of air is 
interrupted several times in order to observe the appearance of the lung. 
When the current is prevented from entering the intratracheal tube the 
lung collapses and is of a dark green mottled color; when the lung is 
markedly distended (25 mm. pressure) the lung is of a bluish color 
with areas of red. When the lung is collapsed the cesophagus and aorta 
can be seen and examined. 

3.40—Suture of incision in pleura. While the last stitches are being 
passed the pressure is raised to 30 millimetres in order to slightly over- 
distend the lung so that as little air as possible shall remain in the 
pleural cavity. 

3.45—Pleura closed with small drain; pulse 132 and of good quality. 

3.50—Color good, no cyanosis; respirations 32. 

3.55—Suture of muscles and skin; voluminous dressing. The intra- 
tracheal tube is withdrawn. Pulse now 120, of good quality; respira- 
tions regular, no cyanosis. 

Four minutes after the patient was taken to his bed he was awake. 
He said that he did not have any pain in his larynx; he was not hoarse. 
The morning after the operation the patient was in very good condi- 
tion. He complained of some pain in the right chest and had considerable 
mucopurulent expectoration. He was not hoarse and did not complain 
of any pain in his laryngeal region. The auscultation of the right side 
of the chest through the bandages was not satisfactory, but breathing 
sounds could be heard over the entire side. 

From this time on the patient steadily improved, the cough and 
expectoration grew less daily; he was out of bed on March to and was 
discharged from the hospital with his wound almost healed on March 
25. When last seen (April 22) he was in excellent condition; the 
breathing sounds over the right side of the chest seemed normal; he 
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had almost no cough and practically no expectoration; he had gained 
considerable flesh and strength. 


The patient returned to the hospital about six months later 
on account of a large pulmonary hemorrhage. He had another 
large hemorrhage from the lungs soon after his admission, 
to which he succumbed. No autopsy could be done. 


Case II.—John H., fifty-two years of age, admitted to Mt. 
Sinai Hospital on January 2, 1911, with the history of increasing 
difficulty in swallowing for ten months. He had lost 40 pounds 
in weight and was able to swallow only small quantities of fluids. 
The stomach tube was arrested 12 cm. from the teeth, and an 
X-ray picture taken after the ingestion of bismuth showed a 
marked narrowing of the cesophagus at this point. 

On January 7 the patient was anesthetized with ether in the 
usual manner, a catheter No. 24 French introduced into the 
trachea, and intratracheal insufflation begun. The patient was 
turned on the right side, and an incision was made in the seventh 
intercostal space from the costal cartilage in front to the angle 
of the ribs behind (Dr. Elsberg). The incision was deepened 
through the muscles until the pleura was exposed. The lungs 
were now momentarily collapsed while the incision in the pleura 
was made. The ribs were now drawn apart by means of the rib 
spreader and the left pleural cavity widely exposed. The lungs 
were of a mottled pink color and moderately distended (pressure 
30 mm.). Pulse slow and of good quality; very superficial re- 
spiratory movements. The lung was now carefully drawn toward 
the median line and the pericardium exposed ; this was also drawn 
to the right so that the root of the lung was visible as well as 
the aorta and the cesophagus with the left vagus nerve. 

About five inches above the diaphragm there was a hard nod- 
ular tumor of the cesophagus of the size of a large plum. There 
were no enlarged glands at the root of the lung. The tumor was 
free on all sides excepting where it lay against the aorta. The 
attempt was made to free it from its attachments to the aorta, 
but this was found impossible without great danger to the wall 
of the vessel. The tumor was, therefore, considered inoperable. 

The incision in the pleura was closed by a fine running cat- 
gut suture, with interrupted sutures of strong catgut around the 
adjoining ribs. When the last stitches in the pleura were being 
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passed, the anzsthetizer was instructed to raise the pressure to 
50 mm. of mercury, so as to distend the lung and expel as much 
air as possible from the pleural cavity. Then followed suture 
of the intercostal and pectoral muscles and skin in the usual 
manner. Large vaseline gauze dressing. 

During the entire operation, which had lasted 57 minutes, 
the patient was in good condition; color of face pink, breathing 
superficial, pulse of good quality. Insufflation of pure air for 
three minutes at end of operation; then removal of intratracheal 
catheter. 

Five minutes later the patient was awake and responded to 
questions. Four hours after the operation the respirations were 
24 to the minute, and upon auscultation through the dressings, 
breathing sounds could be heard all over the left chest. 

Convalescence thereafter was smooth and uncomplicated; the 
patient never had any respiratory difficulty; his pulse and respi- 
rations were practically normal; he was sitting up in bed on the 
third day after the operation. 

On the evening of the sixth day after the operation, his 
temperature suddenly rose to 102°, and he suddenly complained 
of severe pain in the left chest, his pulse became very rapid and 
feeble. In spite of active stimulation he soon went into a condi- 
tion of collapse and died a few hours later. 

The post-mortem examination showed that there had occurred 
an infection of the pleural cavity by direct extension from the 
ulcerated carcinoma of the cesophagus. 


Remarks.—From the stand-point of the insufflation, the 
operation was highly successful, and all the manipulations 
within the chest were accomplished with perfect ease. The 
lungs were distended and collapsed at will, and all parts of 
the pleural cavity could be well exposed. At no time was the 
operator disturbed by violent movements of the lung; the 
slight respiratory movements which the patient made were not 
at all communicated to the lung, which remained practically 
immobile. The fatal outcome was probably due to an infection 
from the ulcerated tumor, although an operative infection may 
have occurred. 


Case III.—Abscess of the lung in a man of twenty-four 
years. Chronic abscess of the middle lobe of the right lung. 
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Marked cyanosis during the preliminary ether anzsthesia by in- 
halation. Color became good as soon as the insufflation anzs- 
thesia was begun; pulse good during the entire operation. Thor- 
acotomy ; incision of the lung; drainage of an abscess cavity in 
the middle lobe of the right lung (Dr. E.). Uncomplicated con- 
valescence with persistence of bronchial fistula. Death after 
several months from a metastatic abscess of the brain. 

Case IV.—Female. Bronchiectatic abscess of the right lower 
lobe. Thoracotomy and exploration of the lung (Dr. E.) under 
insufflation anesthesia (pressure 25 to 35 mm.). Condition of 
patient good during entire operation. The abscess cavity had 
emptied itself before the operation and could not be found. 

CasE V.—Female. Metastatic abscess of the lung after an 
infarct following another operation. Intratracheal insufflation, 
thoracotomy and drainage of abscesses in left upper and lower 
lobes (Dr. E.). Condition of patient during operation good. 
Breathing movements ceased as soon as pressure is raised to 40 
mm. of mercury. Recovery from the operation rapid and un- 
complicated, but fever persisted. Patient died about six weeks 
after the operation. The autopsy showed that there were numer- 
ous abscesses that had not been drained. 

Case VI.—Female. Interlobar empyema. Thoracotomy and 
drainage under insufflation anesthesia (Dr. Gerster’). Recovery. 

CasE VII.—Female. Gangrene of the lung. Intratracheal 
insufflation anesthesia. Marked cyanosis during preliminary 
anesthesia; insufflation of air, oxygen, and ether. Color pink 
after insufflation was begun. Thoracotomy and drainage of gan- 
grenous areas in right lung (Dr. Gerster’). Insufflation anzs- 
thesia very satisfactory ; satisfactory recovery from the operation 
itself. Death about one week after the operation from exhaus- 
tion from the sepsis. 

CasE VIII.—Male. IJnterlobar empyema. Intratracheal in- 
sufflation. Thoracotomy and drainage (Dr. E.). Insufflation an- 
esthesia very efficient; lungs could be distended and collapsed 
at will. General condition of patient remained good during the 
entire operation. Uncomplicated recovery. 

Case IX.—Female, operated upon in Worcester, Mass. Re- 
current carcinoma of chest-wall after extirpation of breast for 
carcinoma seven years before. Insufflation anesthesia; catheter 





*I am indebted to Dr. A. G. Gerster for permission to include his 


two cases. 
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No. 24 F. used; pressure 25 mm. of mercury. Radical extirpa- 
tion of affected area of right chest-wall with parts of two ribs 
and of the sternum. Large opening in right pleural cavity. 
When pleura was opened, lungs were found moderately distended 
and immobile. Opening in pleura closed by continuous suture 
of fine catgut; while last stitch was passed pressure raised to 
40 mm. so as to expel as much air as possible from the pleura. 
Suture line of pleura covered by a muscle flap from the ser- 
ratus. Suture of skin with the aid of plastic flaps; large vaseline 
dressing. Anzsthesia and operation uncomplicated; pulse go to 
Ioo during operation; slight respiratory movements during en- 
tire insufflation. Patient awake before she had been removed 
from the operating table. Convalescence thus far uneventful. 


In all of the thoracic operations above reported, as well 
as in a large number of thoracotomies for empyema that we 
have done, the anesthesia was a very good one. In not a 
single instance were any changes in the patient’s condition 
observed when the pleural cavity was first opened; the pulse 
remained regular and of good quality and the patient’s color 
remained good. In several of the cases, there were adhesions 
between the visceral and parietal pleurz, but in most of the 
patients whose histories are given above, there were no ad- 
hesions, and the practically normal pleural cavity was invaded. 
We have not yet had occasion to operate upon a patient in 
whom both pleural cavities have to be opened. Such a case 
would be the supreme test of intratracheal insufflation. There 
is, however, every justification for the belief—based upon the 
results of animal experiments in which both pleural cavities 
were widely opened, and upon the experiences we have had 
with insufflation as a method of artificial respiration in several 
patients in whom all respiratory movements had been abolished 
—that it will be safe to open both pleural cavities if necessary, 
as far as the dangers from the double pneumothorax are con- 
cerned. The cases here reported are too few to allow one to 
draw final conclusions, but they do indicate that in the method 
of intratracheal insufflation we have at last a simple method 
for the avoidance of those dangers which have prevented the 
development of surgery of the intrathoracic viscera. 











STUDIES ON PERITONEAL ADHESIONS. 


WITH A CONTRIBUTION TO THE TREATMENT OF DENUDED BOWEL SURFACES. 


BY EDWARD H. RICHARDSON, M.D., 
OF BALTIMORE, MD. 


Instructor of Gynecology in Johns Hopkins University. 


THE problem of peritoneal adhesions is one that merits 
the serious consideration of everyone engaged in abdominal 
surgery. That this fact is generally recognized is indicated 
by the large number of valuable contributions to the subject— 
including not only elaborate experimental researches of the 
most diversified sort, but also carefully recorded clinical obser- 
vations—contained in the literature of the past twenty-five 
years. The results of all this work have been both gratifying 
and disappointing ; gratifying in so far as certain valuable pro- 
cedures have been both scientifically and empirically established, 
but disappointing in that the work is still unfinished, and is, in- 
deed, in a state of confusion as regards the actual worth of 
numerous procedures very commonly employed and from time 
to time enthusiastically advocated; often it appears, without 
adequate scientific justification. 

It is the purpose of this communication to present a col- 
lective and analytical review of this voluminous literature, 
classified along practical, common-sense lines, to impartially 
weigh the evidence, and to draw such conclusions as seem 
warranted. In connection with this critical study I shall de- 
scribe a new and original method of dealing with denuded 
bowel surfaces. 


Much of the existing confusion could have been avoided, 
it seems to me, if investigators had kept in mind the fact that 
peritoneal adhesions, like bacteria, are of two kinds—those 
which are useful and of essential worth to mankind, and those 
which are harmful and inimical to life or health. They rep- 
resent in every instance nature’s best method of defense or 
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of repair. Moreover, as we shall see later on when we come 
to consider the pathological processes involved in their for- 
mation, it is highly probable that they will always remain a 
necessary part of abdominal surgery, and that we can never 
hope to discover a prophylactic or curative agent that will 
prove to be a panacea for all cases. Indeed, it seems to me 
that efforts along this line are fundamentally wrong, and that 
they represent misdirected energy. For whenever and how- 
ever the peritoneum is injured it must be repaired, if the in- 
dividual is to survive. But the very processes involved in 
this repair include, in many instances, the necessity of adhesion 
formation. The search after some specific and potent remedy 
for this, therefore, represents no less ambitious an undertaking 
than to provide nature with a substitute method of repair in 
the peritoneal cavity that possesses improvements over her 
own! Now it is very obvious that this is impossible, and that 
the abdominal surgeon must accept the inevitable, and equip him 
self to reckon intelligently with peritoneal adhesions as a vex- 
ing but necessary part of his work. It will be found in the last 
analysis that he has recourse to three classes of procedure: (1) 
measures which prevent adhesions; (2) measures which restrict 
their formation to the harmless variety; and (3) measures 
which aid in their absorption. 

Before discussing systematically the various procedures 
belonging to each of these classes, let us recall briefly 
several characteristics of the peritoneum itself which have an 
important bearing upon this problem. 

First of all, we are apt to forget the enormous area of 
this serous membrane which has been estimated to be only 
slightly less than that of the skin. Again its remarkable ab- 
sorptive power is so striking that it has actuated a number of 
investigators to undertake elaborate and laborious researches 
to determine its mechanism. It is conceded by all that the 
lymphatic absorption is most active in the upper part of the 
abdomen, especially on the under surface of the diaphragm 
and in the omentum, while in the pelvis it is relatively sluggish 
—a fact now commonly taken advantage of by surgeons in 
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the use of the Fowler or sitting posture in the treatment of 
peritoneal infections. Furthermore, it is generally admitted 
that solid particles—such as coloring matter in suspension, 
bacteria, oil globules, etc.—are taken up by the lymphatics. 
But concerning the process of absorption of fluids and soluble 
substances, there is some difference of opinion as to whether 
it occurs through the blood-vessels or the lymphatics. Star- 
ling and Tubby! introduced into the peritoneal cavities of 
dogs salt solution colored with indigocarmin, and methylene 
blue, and noted the time of its appearance respectively in the 
thoracic duct and in the urine. They found that it appeared 
much earlier in the urine, from which they concluded that the 
absorption had been through the blood-vessels. Mendel? later 
confirmed these observations, using the same methods. Ham- 
burger® studied the effect of ligating the left innominate vein 
—i.é., practically the thoracic duct— upon absorption of fluids 
of different osmotic pressures introduced into the peritoneal 
cavities of rabbits, and concluded that the lymphatics play a 
very small part in the process of absorption. Orlow* concluded 
that the blood capillaries are the essential paths of fluid ab- 
sorption. By introducing a measured quantity of fluid into 
the abdominal cavities of dogs and withdrawing the remainder 
after a few hours, he observed invariably that a large amount 
had been absorbed, while the flow of lymph through the thor- 
acic duct, measured before introducing the fluid and after its 
withdrawal, remained the same. Heidenhain® corroborated 
this work, and reached the same conclusion. Cohnstein® noted 
some increase in the flow of lymph from the thoracic duct 
after introducing fluid into the abdominal cavity, but thought 
it entirely out of proportion to the amount absorbed. His 
results in the main, however, agree with those of Orlow and 
Heidenhain. Klapp’ also concluded from his experimental 
work on dogs that soluble substances are absorbed from the 
peritoneal cavity chiefly through the blood-vessels. This im- 
posing array of evidence seems quite convincing until one 
comes to consider the contribution of Meltzer’, who, contrary 
to Starling and Tubby and Mendel, observed that solutions 














STUDIES ON PERITONEAL ADHESIONS. 761 


of coloring matter introduced into the peritoneal cavity ap- 
peared earlier in the thoracic duct than in the urine, and es- 
pecially the more elaborate communication of Adler and Melt- 
zer.° These authors concluded from numerous experiments 
that ligation of the lymphatic ducts in rabbits does exert a 
restricting influence upon the quantity of fluid disappearing 
from the abdominal cavity, but that such experiments do not 
indicate whether or not the lymphatics carry away a part of 
this fluid. They found further that potassium ferrocyanide 
and strychnine are carried away mainly, if not exclusively, by 
the lymphatics. Their criticism of the work of Hamburger, 
Orlow and Heidenhain is, it seems to me, well-founded; and 
I quite agree with them that the conclusions of these authors 
are not justified from their work. They very cleverly point out 
the possibility of the interstitial tissue spaces as a system to 
be considered independently of the blood-vessels and the lym- 
phatics, into which fluid may enter from the peritoneal cavity 
by filtration and osmosis; that from here it has three avenues 
of escape: (1) it can spread into the interstitial spaces of 
neighboring regions, and either not affect the blood- and lymph- 
vessels at all, or affect the blood-vessels sufficiently to reduce 
transudation into this region; (2) it can enter the blood-ves- 
sels through the walls of the capillaries or veins; (3) it can 
enter the lymphatics through the walls of the lymph capillaries. 
They call attention further to the fact that the contents of 
the thoracic duct may be quite different from the tissue fluids, 
the latter being a mixture of at least three components, viz., 
transudate from the blood-vessels, this minus the elements used 
in anabolism, and the products of catabolism. It becomes 
evident, therefore, that the interstitial tissue spaces may be 
conceived of as a system of reservoirs into which fluids or solu- 
tions of coloring matter are poured from the peritoneal cavity, 
probably largely by filtration and osmosis; and further, that 
the conclusions of Hamburger, Orlow, Heidenhain and others, 
based upon experiments which assume that the disappearance 
of these substances from the peritoneal cavity is equivalent 
to their direct and immediate transfer either to the lymph or 
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blood capillaries, and which utilize the flow of lymph through 
the thoracic duct as an accurate indicator of the extent to which 
the lymphatic system participates in the process of absorption, 
are entirely unwarranted. 

It seems to me highly probable that both the lymph and 
blood capillaries participate in the removal of fluids and 
soluble substances from the interstitial spaces, but that the 
experimental work thus far don does not warrant a dogmatic 
statement that either system is entirely concerned in the proc- 
ess to the exclusion of the other. It must be remembered, 
too, that it has been repeatedly shown that the pressure in 
the peripheral veins is considerably greater than that in the 
lymphatic vessels—the latter constituting a system of drainage 
channels with a pressure approaching that in the great vessels 
near the heart; and that the pressure in the interstitial spaces 
is probably somewhere between that in the peripheral veins 
and the lymphatic vessels; a fact which acquires added sig- 
nificance when it is undertaken to show that the chief absorp- 
tion of fluids is through the venous channels. 

In this connection it is well to recall further that it has 
now been definitely established through the work of MacCal- 
lum,!° Kolossow,!! Muscatello,!? and others that the endothe- 
lial covering of the peritoneum is continuous, and not per- 
forated by numerous stomata and stigmata, or direct channels 
of communication between the peritoneal cavity and the lym- 
phatic vessels, as was until quite recently generally taught. 

Closely allied with its remarkable absorptive power, is the 
well-known ability of the peritoneum to successfully cope with 
an astonishing amount of infection without itself being 
seriously or permanently damaged. It has been repeatedly 
shown that enormous numbers of virulent bacteria in pure 
culture can be injected directly into the peritoneal cavities of 
dogs without producing any serious consequences. And, as 
everyone knows, during the course of a large percentage of 
abdominal operations the peritoneum becomes soiled with 
bacteria, the destruction ‘of which the surgeon confidently 
leaves to nature. Another familiar characteristic of the peri- 




















STUDIES ON PERITONEAL ADHESIONS. 763 


toneum is the remarkable variation in sensibility exhibited by 
different portions—in a general way the visceral part being 
entirely insensitive to pain, pressure, heat and cold, while the 
parietal portion is everywhere exquisitely responsive to these 
sensations. This was elaborately worked out by Lennander.’® 
Cushing" had previously called attention to the fact that this 
same difference holds true for inflamed as well as healthy 
peritoneum, an observation that has been frequently cor- 
roborated by others since. Samson '* observed during the 
course of operations upon the lower end of the ureters that they 
are painless when pinched, cut, or sutured, unless traction is 
exerted on the parietal peritoneum. Broese’® very recently 
corroborated Lennander’s views with reference to the pelvic 
organs in a most convincing way. In a case of vaginal fixa- 
tion of the uterus, done under local anesthesia, he found that 
the ovaries, tubes, and body of the uterus are insensitive to 
pain, pressure, heat, and cold. He amputated the tube and 
resected the uterine cornua without discomfort to the patient. 
But any traction, such as was required to deliver the uterus 
into the vagina, was extremely painful. Mitchell’™, whose 
large experience in laparotomy under local anesthesia en- 
titles him to speak with authority upon this subject, has just 
published an excellent review of the literature of the past ten 
years, together with some very interesting observations of his 
own. It is quite evident from his paper that the controversy 
is still going on actively between the adherents and opponents 
of Lennander’s views. His conclusions accord with the latter, 
and furthermore, he met with an encouraging measure of suc- 
cess in systematically analyzing abdominal pains before lapa- 
rotomy, in an effort to diagnosticate both the location and the 
cause of this sensation. The recently conducted elaborate 
dissections of Ramstrom!* have gone far toward furnishing 
us with the much-desired anatomic basis for this remarkable 
difference, so strikingly shown in the course of laparotomy 
under local anesthesia. If post-operative adhesions are 
oftentimes unavoidable, let us, therefore, in the light of these 
observations, strive to limit their formation to the viscero- 
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visceral, rather than the visceroparietal variety, for the double 
reason that the former are not only painless but, generally 
speaking, far less dangerous. 

One of its most striking characteristics is the rapidity 
with which the peritoneum can form adhesions—a piece of 
gauze introduced into the abdomen during the course of an 
operation becoming quite snugly fixed to the visceral surfaces 
withinaperiod oftwenty minutes; a factthatis daily taken prac- 
tical advantage of by surgeons in the disposition of protective 
gauzes during operations upon infected areas, and which adds 
materially to the sense of security afforded by gauze pads 
alone. This characteristic is also very intimately involved in 
the whole question of peritoneal drainage; and it constitutes 
further one of nature’s admirable methods of protection 
against disastrous peritoneal damage, as exemplified in the 
walling off of an appendix abscess. 

Finally, perhaps less striking but to my mind even more 
remarkable, is the completeness with which the peritoneum 
may absorb adhesions, and, indeed, completely eradicate all 
traces that would indicate their previous existence. I am con- 
vinced that it is a perfectly safe assertion to make that adhe- 
sions invariably follow laparotomy, and yet how common it is 
nowadays to find at a later second laparotomy no traces of 
them whatever. 

Now, obviously, all of these fundamental and important 
characteristics of the peritoneum must be reckoned with in 
studying the process of adhesion formation and in any attempt 
to control or prevent it. Happily we now know, as a result of 
much careful experimental and clinical study, quite accurately 
the pathological changes involved. Wegner,’® in 1877, made a 
lengthy report of elaborate researches into the histological 
changes occurring in the peritoneal endothelium under a 
variety of experimental conditions. One rather unique ex- 
periment of his was to blow air into the peritoneal cavities 
of rabbits over a period of one month, observing the effects 
after varying intervals of time. He found fatty changes in 
the endothelium after four days, which later—after eight or 
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ten days—changed to scar tissue, but produced no adhesions. 
Graser”® described in detail, with illustrations, the early histo- 
logical changes occurring in aseptic wound healing of the 
peritoneum. He showed that after injury to the endothelium, 
the denuded surfaces lie together by reason of the agglutinat- 
ing properties of the exudate, which later, through the growth 
of spindle-cells, becomes changed into vascularized connective 
tissue, and terminates in the parts becoming grown fast to- 
gether. More recently Hertzler*! published observations on 
the formation of peritoneal adhesions made in a rather novel 
way, namely, through a small glass window sewed into the ab- 
dominal wall of the animal. He concluded that peritoneal 
surfaces may agglutinate without destruction of the endothe- 
lial layer; but that in true adhesions the endothelium is always 
destroyed. If, however, the basement membrane is not de- 
stroyed also, he believes that the adhesions may later separate ; 
otherwise, the union is rendered permanent through the for- 
mation of fibrous tissue. It would seem, therefore, that the 
pathological changes involved in the process of adhesion for- 
mation in the peritoneal cavity are, in order of sequence:(1) 
injury or death of the surface endothelium; (2) pouring out 
of coagulable exudate; (3) agglutination; (4) organiza- 
tion; (5) fibrous tissue formation, which terminates ultimately 
in (6) a contracted scar. Observe that the whole process is 
dependent upon and subsequent to injury to the surface en- 
dothelium. 

It is not surprising, then, to find the bulk of the literature 
on the etiology of adhesions concerned with a study of the 
various agencies ordinarily coming in contact with the peri- 
toneum that might be considered inimical to the vitality of 
its endothelium. For the sake of brevity and clearness we 
may classify these contributions according to subject-matter as 
follows: (1) blood; (2) sutures and ligatures; (3) eschar of 
the thermocautery; (4) air; (5) infection; (6) mechanical, 
chemical and other agents. 

Blood.—The final verdict has not yet been given regarding 
the relationship of free blood in the peritoneal cavity to ad- 











766 EDWARD H. RICHARDSON. 


hesion formation. Penzoldt®* published, in 1876, the results 
of a very elaborate experimental research into the fate of 
large amounts of blood in the peritoneal cavity, showing that 
it is absorbed. Wegner’, in 1877, and later Vogel** observed 
the same thing experimentally. V. Dembowski**, in 1888, re- 
ported the results of a large number of carefully executed 
experiments on adhesion formation in the peritoneal cavity, 
and concluded with reference to blood-clots, that they do not 
provoke adhesions. Gersuny?’, on the other hand, after study- 
ing a group of cases exhibiting a constant type of adhesion 
about the sigmoid (‘“‘flexur adhesion’’), thinks that bleeding 
from ovulation or tubal menstruation may be the cause. 
Zweifel*® and his school—vid. Fiith?’—strongly advise the re- 
moval of all blood from the peritoneal cavity in cases of rup- 
tured ectopic pregnancy. Fromme*® reported, a few years 
ago, the results of very elaborate and painstaking experiments 
on rabbits designed to test, (1) the effect of blood alone, and 
with serous defects in the peritoneal cavity; and (2) of in- 
fected blood alone, and with serous defects; using for this 
test pure cultures of common bacteria. He concluded that 
in the vast majority of cases neither blood alone nor with 
peritoneal defects produces adhesions. Furthermore, some of 
the cases with infection added showed none, although the 
majority of these did develop adhesions, especially those with 
raw peritoneal surfaces. Fromme quotes Biyl as having 
reached the same conclusions experimentally a few years be- 
fore. Flateau*® opposes the views of Zweifel’s school, and 
leaves all the blood in the peritoneal cavity in cases of rup- 
tured extra-uterine pregnancy that does not escape as a result 
of necessary operative manipulations. He condemns all ef- 
forts to remove it on the ground that it is impossible to get 
it all out, and that attempts to do so only serve to prolong 
the operation and to injure the peritoneum. Baisch®®, on 
the basis of his experimental work, concurs with the view that 
the peritoneum is capable of absorbing large amounts of blood 
without resulting adhesions, if intact, but finds that whenever 
a serosa-free surface is present it always leads to adhesions. 
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My own experience leads me to believe that the blood originat- 
ing from rupture or abortion in cases of ectopic pregnancy 
does not produce peritoneal adhesions. The pelvic adhesions 
so commonly found in these cases are to be explained much 
more rationally, it seems to me, on the probability of as- 
sociated or pre-existing infection, or as attributable to irrita- 
tion induced by the development of the gestation sac. I have 
frequently observed cases in which the abdomen had been 
filled with a mixture of blood and serous exudate for periods 
of twenty-four hours or longer, and yet at operation it was 
seen that the peritoneum had not even lost its gloss. It is my 
deliberate judgment, therefore, that blood alone does not cause 
peritoneal adhesions, but that when it is associated with in- 
fection or trauma, its presence is to be regarded as an adju- 
vant to their formation. 

Sutures and Ligatures——The ultimate fate of aseptic 
sutures and ligatures in the peritoneal cavity and their relation- 
ship to adhesion formation have been carefully studied by a 
number of workers. Hallwachs*?, in 1879, showed with good 
experimental work that non-absorbable sterile ligatures in the 
peritoneal cavity first produce a circumscribed inflammatory 
reaction, then become covered with a thin layer of granulation 
tissue, and being thus isolated from surrounding structures, 
become gradually disintegrated and are removed through the 
agency of the tissue juices and leucocytes. Spiegelberg and 
Waldeyer*®? had earlier, in 1868, noted the harmlessness of 
aseptic ligature material in the abdomen. Rosenberger,®* Till- 
mans,** tenBrink,?5 Kelterborn®® and others later confirmed 
these observations. V. Dembowski,** on the contrary, con- 
cluded from his experiments that all sutures act as foreign 
bodies and cause firm adhesions along their lines of insertion; 
but his work was not convincing to later investigators. Stim- 
son,®? in 1889, called attention to the dangers of mass liga- 
tures, and recommended substituting individual ligation of 
vessels in pedicles, and covering the latter with peritoneum. 
Klotz*® found in six cases relaparotomized for ileus each 
time a loop of small bowel adherent to a pedicle stump. I 
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recall very distinctly a case of post-operative ileus, observed 
a few years ago during my hospital apprenticeship in the 
department of Dr. H. A. Kelly at Johns Hopkins Hospital. 
A simple interval appendectomy had been done by one of the 
members of the House Staff. ‘the usual technic of the depart- 
ment had been employed—+.e., amputation by the clamp and 
cautery method, inversion of the stump, and securely tying a 
purse-string suture previously placed about the base. Only, in 
this instance, owing to the insignificant size of the meso-ap- 
pendix pedicle stump, the usual custom of covering it over had 
been omitted. At the second operation, performed within forty- 
eight hours, I found a band of omentum quite snugly fixed 
to this little mesenteric stump and obstructing the ileum. 
Rubin**®, in his report of an elaborate pathological and ex- 
perimental study of the functions of the great omentum, pub- 
lished only a few months ago, concluded, with reference to 
omental adhesions to the abdominal incision, that they are best 
prevented through a carefully introduced continuous catgut 
suture. Neuhof and Wiener *° also very recently published 
the results of a most interesting and instructive experimental 
study of omental adhesions. They showed that the omentum 
is capable of insinuating itself into needle punctures, and 
through the small gaps between peritoneal sutures, and of 
adhering to these minute raw surfaces. It is obvious how 
easy it would be for a less careful observer to attribute such 
findings to the presence of the suture itself. It seems to me 
definitely proven, then, that when one exercises good surgical 
judgment in the choice of aseptic sutures and ligatures, and 
manual dexterity in their application, together with proper 
attention to covering up pedicle stumps, no grave fears need 
be entertained as to troublesome adhesions arising from this 
source. vag 
Eschar of the Thermocautery.—The results of the ex- 
perimental work on the use of the thermocautery in the peri- 
toneal cavity have been somewhat conflicting. Thus Spiegel- 
berg and Waldeyer,®? v. Dembowski,?* Franz,*? and Maslow- 
ski** found that it produces adhesions. Baisch®® and Kelter- 
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born,®* on the other hand, were unable to confirm this work. 
TenBrink® produced adhesions with the cautery only when in- 
fection was present. Kiistner**® reports in detail a case in which 
a large ovarian cyst, with many pelvic adhesions, was removed, 
the actual cautery being used to sever the adhesions and also 
the pedicle of the cyst. Ata second operation fourteen months 
later for post-operative hernia no adhesions were found where 
the cautery had been used. A possible explanation of these con- 
flicting reports is to be found in Vogel’s** excellent mono- 
graph. He found that a superficial burning of the peritoneum 
generally gives rise to adhesions, but that none occur after 
a thorough cauterization with the formation of a thick eschar. 
As long ago as 1877, Wegner’® explained the formation of 
peritoneal adhesions as analogous to healing by first inten- 
tion, and Vogel, with this idea in mind, ascribes their failure 
to materialize, after a deep eschar or a severe chemical injury 
is produced, to the fact that the layer of necrotic tissue pre- 
vents primary union; or, in other words, the charred surface 
protects the underlying granulations from contact with neigh- 
boring structures long enough for them to become covered 
with new endothelium. Webster** corroborates Vogel’s 
claims, and advocates very thorough cauterization to produce 
a black char. Whether or not this explanation is correct, the 
weight of experimental and clinical evidence certainly war- 
rants the thorough application of the cautery when indicated, 
with far less likelihood of adhesions ensuing than if certain 
other procedures applicable to the same conditions are sub- 
stituted. 

Air.—Exposure of the viscera to the air is recognized, 
of course, as one of the cardinal factors in the production of 
surgical shock. It may not be so generally known, however, 
that very elaborate and interesting experiments have been car- 
ried out to ascertain the exact effect of air on the peritoneal 
endothelium and its relation to adhesion formation. Refer- 
ence has already been made to Wegner’s unique experiment 
of blowing air into the peritoneal cavities of rabbits over 
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varying periods of time, thereby producing decided changes 
in the surface endothelium, even to complete substitution by 
scar tissue, but observing no signs of adhesions develop. 
Walthard’s*® experiments have been much quoted in this con- 
nection, because of the great care and thoroughness with 
which they were conducted. No one can read this communi- 
cation without being impressed by these facts, as well as by 
the significance of his conclusions. In his first series of ex- 
periments he performed supravaginal hysterectomy on a 
number of rabbits, carefully avoiding mechanical injury to 
the peritoneum of the uterovesical pouch by not touching it 
at all; he freely exposed it to the air, however, and at the 
autopsies, some days later, he found adhesions in every case 
between the surfaces of the uterovesical peritoneum. In the 
next series he brought the uterus out through a laparotomy 
wound, and very carefully protected it, as well as the sur- 
rounding parts, with gauze pads moistened with hot salt 
solution; he kept the moisture, temperature, and protection as 
nearly constant as possible. At the end of the experiment 
the uterus was returned to the peritoneal cavity and the wound 
closed. Later post-mortem examinations showed no adhe- 
sions and no exudate in any case. Next he tested in cats the 
effect of air contact on isolated areas, by exposing a loop of 
bowel, part of the omentum, or the posterior part of the blad- 
der peritoneum to the air for twenty minutes. Twelve 
days later at autopsy every case showed adhesions between 
the bladder peritoneum, omentum, and incision. The intes- 
tine, however, did not adhere in any of these animals. In 
an equal number of control animals, protected with moist hot 
gauze, no adhesions occurred. In a very ingenious way he 
then exposed the peritoneum to air filtered free of dust and 
infection, and found that adhesions resulted under absolutely 
aseptic conditions. He then tested the effect of steam at 
38° C. on the peritoneum and found that it produced no adhe- 
sions. Next he tested the chemical action of component parts 
of the air (O—Co,—N) and found that none of them pro- 
duced adhesions, if moisture was present. Dry air at 38° C. 
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produced both adhesions and macroscopical changes in the peri- 
toneum. He concluded from these results that the damag- 
ing influence of air on the peritoneum is not dependent upon 
the presence of dust and infection, but when freed from 
these and in a state of dryness, its prolonged contact with 
the normal serosa produces a necrosis of its endothelium by 
cooling, with resulting contraction of the blood-vessels and 
consequent diminished nutrition, leading finally to adhesion 
formation. He believes, further, that long exposure to air 
lowers the resistance of the peritoneum, so that the number 
of bacteria necessary to produce fatal peritonitis is greatly 
reduced. His experimental deductions are borne out clini- 
cally in 146 laparotomies on human beings for various causes, 
in that not only no adhesions clinically discoverable occurred, 
but also much less post-operative flatulence was seen. The 
year following Walthard’s publication Schiffer*® reported 
from Sanger’s clinic a marked falling off of ileus cases fol- 
lowing the introduction of moist asepsis. In 132 laparotomies 
with dry asepsis, there were 10 deaths, 5 of which were due 
to intestinal obstruction. In 76 cases with moist asepsis 
there were 2 deaths—both cases of ruptured ectopic preg- 
nancy—and no ileus. He further noted much less _ post- 
operative discomfort, vomiting, and thirst. A few years 
later Uhlmann’s** paper appeared based upon a _ very 
careful study of the material of Zweifel’s clinic, and contra- 
dicting every essential point claimed by Walthard and Schiffer. 
Thus flatus was passed on the second day by both the dry and 
wet aseptic cases. Likewise the bowels moved on the third 
day alike in both classes of cases. Only one fatality from ileus 
occurred in 481 laparotomy cases with dry asepsis, although 
18 (3.3 per cent.) of these did have intestinal disturbance; 
while in 80 cases with moist asepsis, 4 (5 per cent.) had severe 
intestinal disturbance. Operative peritonitis with death oc- 
curred in 0.6 per cent. of the cases during the period of dry 
asepsis and 1.25 per cent. during that of moist asepsis. 
Flatus passed and the bowels moved within the same 
period of time both in those cases which were eventrated 
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at operation, and those in which the intestines were left im situ 
—a fact which the author thinks casts doubt on Walthard’s 
idea of deleterious effect of the air drying the peritoneum. 
In 23 cases relaparotomized—some of whose first operations 
had been done with antiseptic, some with dry aseptic, and 
some with moist aseptic technic—post-operative adhesions 
were found, but were always to be accounted for by trauma, 
and nowhere were adhesions found between two serous sur- 
faces entirely uninjured at the first operation. Adhesions 
between loops of bowel were not more frequently encountered 
in the cases that had been eventrated than in the others of 
the relaparotomized series; a fact which the author thinks 
disposes of Walthard’s idea of air damage. Furthermore, 
no connective-tissue thickening of the serosa was found in 
places where the surfaces were damaged at the first operation, 
but did not lie in contact long enough to adhere, and Uhlmann 
thinks that this does not occur when only the endothelium is 
injured. Although adhesions were found in all of the 28 
cases relaparotomized, only 6 of these had shown intestinal 
disturbances—a fact which the author thinks shows how in- 
accurate the test of intestinal obstruction is as an index of 
the frequency of adhesions following any special operative 
procedure. He finds support of his criticism of Walthard’s 
ideas in Fritch’s** report of 52 laparotomies conducted with 
moist warm aseptic technic, furnishing two cases of ileus with 
one fatality, and concludes that the claims of Walthard and 
Schiffer are not proven, and should be tested further before 
the older methods are abandoned. 

Now, in drawing conclusions from these reports as to the 
relative value of moist and dry asepsis, it must not be for- 
gotten that nothing brought out in this clinical study of Uhl- 
mann’s invalidates in the least the experimental results of 
Walthard. It is of fundamental importance, too, to remember 
that the formation of post-operative adhesions does not de- 
pend solely upon the principles of technic involved respectively 
in moist and dry asepsis. Before a just comparison can be 
made clinically of results obtained by the two methods, there- 
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fore, it becomes necessary to exclude absolutely all other 
factors involved in the production of adhesions. It is mani- 
festly illogical to throw together two heterogeneous groups of 
cases that have been laparotomized for a variety of condi- 
tions, and to ascribe the resulting difference in adhesion in- 
cidence solely to the factors involved in dry and moist asepsis. 
Such studies as those of Schiffer, Fritch, and Uhlmann, there- 
fore, while furnishing most interesting and instructive data, 
are of very little value in determining the point at issue; and 
it seems to me that Walthard’s experimental results render 
it imperative that surgeons should employ moist asepsis as 
far as practicable in the abdomen, at least until they are more 
successfully assailed than by the criticisms thus far brought 
forward. Thus, aside from shock, we have an additional 
very important reason for carefully protecting all parts of 
the peritoneum from undue exposure during the course of 
abdominal operations, namely the prevention of adhesions. 
Infection—No one doubts, of course, that infection pro- 
duces adhesions. But there seems to be much difference of 
opinion as to the formation of adhesions without infection. 
Martin*®, as far back as 1888, made an exhaustive study of 
a series of cases requiring relaparotomy, and called attention 
to the increased difficulties of the second operation on account 
of intestinal adhesions to the anterior abdominal wall so com- 
monly encountered. A number of observers—v. Velits,®° 
Koblanck,®!  Huth,®? Pernhorst,5* Steffens, and others— 
have since called attention to the gradual falling off in the 
number of adhesion cases seen in the clinics corresponding 
with the improvement in surgical technic. Some have inter- 
preted the remaining incidence, however, as conclusive evi- 
dence that our methods are still imperfect as regards asepsis. 
Steffens’s excellent contribution, based on a very thorough 
study of 45 patients relaparotomized, is worthy of more than 
passing notice. He found that more or less general adhesions 
were encountered at the second laparotomy in every case that 
had exhibited an elevation of temperature following the first 
operation. Pernhorst also noticed this fact, and thinks that 
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post-operative elevation of temperature is an indication of 
adhesion formation. Fritsch*® showed from a study of re- 
laparotomized patients that adhesions occur in spite of the 
most careful technic. Reichel®® concluded from an elaborate 
experimental, clinical, and bacteriological study of ileus that 
infection is the chief cause of this condition, and that it may 
produce very few clinical symptoms, and little or no change in 
the peritoneal surface. He thinks that the infection may be 
limited to one loop of bowel, and that the resulting interference 
with peristalsis is the chief cause of adhesions. Kelterborn’s 
experiments led him to believe that peritoneal adhesions are 
due to infection always. V. Braun-Fernwald™ and also Jes- 
set *? later came to the same conclusion. The year following 
Kelterborn’s report, Thompson™® published the results of a 
large number of experiments on cats, dogs, and rabbits, carried 
out with the most elaborate precautions against all possible 
sources of infection, even going so far as to sterilize the air 
of the operating room. He found that omental and intestinal 
adhesions follow perfectly aseptic laparotomies, even when the 
abdominal wound is shown to be sterile. Fromme believed, 
from his very creditable experimental work, that peritoneal 
adhesions are due chiefly to infection, but that they can occur 
without it. The work of the several investigators referred 
to in the last section is in full accord with this idea. It is evi- 
dent, therefore, that the alignment can be sharply drawn be- 
tween the adherents of two views: (1) those who hold that 
infection is the sole cause of peritoneal adhesions; and (2) 
those who believe infection to be a frequent cause, but con- 
tend that adhesions will also result from a variety of other 
causes acting independently or collectively. To my mind the 
evidence given above establishes beyond doubt the correctness 
of the latter view. 

Mechanical, Chemical and Other Agents.——During the 
period of transition from antiseptic to aseptic surgical technic, 
considerable discussion is to be found in the literature regard- 
ing the relationship of the former to adhesion formation in 
the peritoneal cavity. V. Dembowski™ claimed to have in- 
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jected strongly irritating substances, e.g., turpentine, into 
the abdomen without producing adhesions. He was also un- 
able to produce them by such violent mechanical irritation as 
rubbing the peritoneal surface with a stiff tooth-brush; and 
even after deliberately excising islands of peritoneum together 
with the underlying fascia, he caused no adhesions. The 
omentum was adherent to the abdominal scar, however, in all 
of his animals; and he found, further, that gauze or other 
foreign bodies, introduced into the peritoneal cavity, always 
produced adhesions. Delbet, Grandmaison and Bresset,®® on 
the other hand, published in 1891 the results of experiments 
which demonstrate very clearly the harmfulness to the peri- 
toneum of such antiseptic solutions as carbolic and salicylic 
acids, bichloride and biniodide of mercury, and that they 
predispose to adhesion formation through their irritative ac- 
tion. lJodoform and salol, they found, have very little irri- 
tating effect. Klotz ** reported a decided falling off in the 
number of post-operative ileus cases following the substitu- 
tion of aseptic for antiseptic technic. Thompson 5* found that 
sterile foreign bodies, such as gauze, cause adhesions in the 
peritoneal cavity, if large enough to cause irritation. Tinker® 
recognizes gauze drains and packs as common offenders in 
producing adhesions. Pankow,®* in testing the relationship 
of denuded peritoneal surfaces to adhesion formation, was 
able to produce adhesions in only one-half of his cases by 
stripping the parietal peritoneum sufficiently deep to cause 
multiple punctiform hemorrhages. Franz found no adhe- 
sions following aseptic peritoneal defects. Sanger ® con- 
cluded, from operations in which portions of the parietal peri- 
toneum were resected, that one wound surface is sufficient to 
produce adhesions, which inevitably follow, and that it is not 
necessary for two such areas to lie together for their forma- 
tion. Klotz **® states that post-operative ileus develops if an 
epithelial-free bowel surface, either through direct or indirect 
misplacement, lies in contact with a wound surface; and that 
the formation of adhesions is favored by the presence of blood. 
Rissmann ® concluded from experiments on cats, dogs, and 
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rabbits that many adhesions occur accidentally in experimental 
work which are not intended; he differentiates seroserous 
adhesions, which form without sepsis, chemical or mechanical 
irritation, from the dense union caused by local infection, 
possibly through chemical or mechanical irritation, and surely 
through apposition of the bared subperitoneal connective- 
tissue layer with the normal peritoneum. He considers that 
the first type are easily loosened, but that the latter remain 
much longer, their exact duration not being known. Neuhof 
and Wiener *® found that under aseptic conditions the intact 
omentum always adheres to foreign bodies and to raw sur- 
faces within its reach, whether parietal or visceral; that it 
always adheres by its free edge; that when resected it always 
adheres by the remaining intact edge; that a raw omental 
margin may adhere a certain length of time—possibly a 
week—after resection of the edge, and that such adhesions 
occur independently of peritoneal denudations or of foreign 
bodies; and that when infection is present not only the edge 
but the surface of the omentum becomes broadly attached by a 
thick exudate, even when the edge has been excised. Rubin’s *® 
exhaustive study of the function of the great omentum, already 
referred to, brought out some interesting factors involved in 
adhesion formation usually not mentioned in this connec- 
tion. Thus he reminds us that the omentum possesses no 
spontaneous motility, and that its displacements are to be 
explained by: (a) intestinal peristalsis; (b) intra-abdominal 
tension; (c) static condition of the stomach, colon, and small 
bowel; and (d) its anatomical relationship to the gall-bladder 
and spleen. Further, that it possesses no demonstrable chemo- 
taxis; the phenomena usually attributed to this property being 
in reality due to the presence of intraperitoneal fluid, gas in 
the large bowel, or the suction action of the diaphragm. And 
that its value in inflammatory conditions depends upon its 
power to form adhesions which isolate and render innocuous 
toxic products through absorption and elimination, or destroy 
them through the agency of its phagocytic elements. Ward * 
in his unusually clear and scholarly review summarizes his 
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views with reference to the etiology of peritoneal adhesions 
as follows: “We may lay down the statement that the forma- 
tion of peritoneal adhesions after operation is directly propor- 
tional to the amount of sepsis, traumatism, dry air contact, 
loss of heat, and raw surface there is present.” It is evident, 
therefore, that abundant experimental proof is available to 
support the generally accepted view that raw surfaces and 
other less severe injuries resulting from direct mechanical in- 
sult to the peritoneum furnish one of the commonest, if not 
the most frequent, causes of adhesions. In this connection, 
moreover, too much emphasis cannot be given to the import- 
ance of exercising the utmost care and gentleness in all intra- 
peritoneal manipulations. Rough handling of the viscera; 
unintelligent, and I might say sometimes almost brutal, use 
of retractors and other instruments ; mauling the bowel surface 
by the introduction of innumerable gauze pads, which, to be 
sure, add materially to the comfort of the operator, but more 
to the distress of the patient; the application of dry gauzes 
to the peritoneal surfaces, which generally adhere and when 
removed often bring away with them the surface endothelium ; 
unnecessary sponging, as a sort of surgical tic or habit-spasm ; 
careless application of hemostats, with painful indifference to 
the mass of crushed tissue left to necrose in the grip of the 
ligature—all of these constitute transgressions of which few 
of us can claim innocence. But they also constitute a prolific 
source of adhesions, and should, therefore, be constantly borne 
in mind, in order to impress upon ourselves the value and im- 
portance of diligently cultivating a healthy aversion to unnec- 
essary trauma, and a profound respect for the tissues. 

In the beginning of this paper I ventured to predict that 
peritoneal adhesions will of necessity always remain an inev- 
itable part of abdominal surgery. I wish here to call atten- 
tion to the fact that the soundness of the reasoning adduced in 
support of this proposition has been clearly established through 
the cumulative evidence that has steadily accrued in support 
of it throughout the detailed discussion of this whole sub- 
ject. I stated, further, that it will be found in the last analysis 
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that in the intelligent management of peritoneal adhesions, the 
abdominal surgeon has recourse to three classes of proce- 
dures, namely, (1) measures which prevent adhesions; (2) 
measures which restrict their formation to the harmless 
variety; and (3) measures which aid in their absorption. 
Now it will become apparent from the following considera- 
tion of the prevention and treatment of adhesions to which of 
these classes each procedure thus far suggested belongs. 

In the first place, certain prophylactic measures at once 
suggest themselves as being clearly indicated from what has 
already been said. Briefly stated, these are: rigid asepsis; 
avoidance of mechanical, chemical, or thermic trauma; careful 
covering over of all denuded surfaces; use of moist hot gauze; 
avoiding exposure of the peritoneum to air. ‘Thus far prac- 
tically everyone is agreed. But the common experience that 
troublesome and dangerous adhesions still quite frequently 
occur, in spite of the strictest possible observance of these 
measures, has led investigators to undertake the most varied 
and elaborate researches with the hope of discovering some 
prophylactic or remedial agent that would prove efficacious 
in all cases. As I have already pointed out, this is a vain 
hope, and such efforts are fundamentally wrong. Neverthe- 
less, this work has resulted in the production of many ingen- 
ious and valuable procedures, all of which have at one time 
or another been enthusiastically advocated, and have received 
varying degrees of support from the profession generally. 
The reports of these heterogeneous devices can be conve- 
niently grouped and discussed as follows: 

Non-absorbable Protective Membranes.—From time to 
time investigators have attempted to prevent adhesions to 
raw surfaces by covering them over with films of some for- 
eign substance that would serve as a protective membrane 
and that could be kept in position until the endothelium had 
regenerated. Thus Stern,® in 1889, experimented with collo- 
dion for this purpose; he warmly recommended it for cov- 
ering pedicle stumps, but otherwise was unsuccessful with it. 
Wright ®7 used a gelatin-formalin coagulum; his technic was 
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to cover oozing surfaces with a 1 5 per cent.—20 per cent. solu- 
tion of gelatin, to which 1 per cent.—2 per cent. formalin was 
added; this caused the gelatin to form a coagulum in a short 
time, and to become fixed to the raw surface. Its use has not 
met with general favor, however. Morris ® claimed from his 
experiments on rabbits that he found aristol to be insoluble 
in serous fluids, and that when dusted over raw surfaces it 
quickly forms a protective covering, with the aid of the coag- 
ulated lymph, which cannot be brushed off. He strongly advo- 
cated this lymph-aristol coagulum as a valuable anti-adhesion 
measure. Ellis °° tested this idea on dogs with a number of 
different substances, including silver-foil; formalin-gelatin 
mixture; solutions of gutta-percha in (a) chloroform, (0) 
carbon bisulphide, (c) xylol; and thin sheets of collodion, 
sterilized and hardened in bichloride of mercury. He re- 
ported failures with all of these substances, except the last, 
and regarded it as impracticable for use in the abdomen, be- 
cause it cannot be held in position. It is very evident from 
the reports that none of these substances can be relied upon 
to furnish more than a small percentage of successful results, 
and, on this account, cannot be recommended for general use. 

Manual and Postural Arrangement of the Viscera.—This 
is accomplished partly through proper disposal of the viscera 
with reference to normal anatomical relationship, at the end 
of the operation, and partly through post-operative posture 
in the ward, with the double idea of avoiding permanent kinks 
at those parts of the gastro-intestinal tract which are known 
to cause trouble, and for the further purpose of preventing 
contact with raw surfaces by gravitating the abdominal con- 
tents away from them. Tinker,®’ in a paper replete with 
practical suggestions, in addition to the commonly accepted 
procedures, emphasizes the thorough ante-operative evacua- 
tion of the bowels; post-operative posture to gravitate the 
abdominal contents away from raw surfaces for four or five 
days; avoidance of flatulence by stimulating peristalsis with 
strychnine and eserine; restricted and easily digested food; 
intestinal antiseptics; the importance of withholding mor- 
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phine; the employment of stupes and enemata; and getting 
patients out of bed early. Clark reminds us, in a very 
forceful contribution, that certain anatomical considerations 
are of fundamental importance in connection with the problem 
of peritoneal adhesions. Thus he condemns the use of the 
omentum for the prevention of adhesions when it will thereby 
fix or drag down the stomach or transverse colon; because it 
causes gastric disturbance in the former event, and obstinate 
constipation in the latter. He further points out those mov- 
able parts of the gastro-intestinal canal that commonly pro- 
duce untoward symptoms, if permanently kinked—especially 
the pylorus, duodenum, upper jejunum, pelvic loop of the 
ileum, cecum, transverse colon, and sigmoid; and enjoins 
care in replacing the viscera in their proper relationship, espe- 
cially where ptosis exists. Finally, he recommends the routine 
use of large enemata of hot salt solution at the end of abdom- 
inal operations, in order to fill the colon; which not only 
adjusts the latter properly, but further serves as an internal 
hot water bag applied directly to the sympathetic nervous 
system and great vessels, thus preventing shock, tympanites 
and adhesions, as well as stimulating the kidneys. 

It seems to me that this idea of manual and postural ar- 
rangement of the viscera according to normal anatomical 
relationship is worthy of especial emphasis. Not only should 
it be employed as a routine measure, but it applies with par- 
ticular fitness to that large group of cases in which we have no 
hope of successfully and completely preventing adhesions, and 
where, therefore, our choicest alternative is to restrict them to 
the harmless variety. Every surgeon is longing for some 
discovery that will dispel the dread and reluctance with which 
he approaches those miserable unfortunates, seen in every 
clinic, whose abdominal walls look like a patch-quilt from 
the scars of numerous laparotomies, who possess no vestige 
of endothelium on their parietal peritoneum, and whose vis- 
cera seem hopelessly entangled in an interminable meshwork 
of adhesions. We reluctantly add another scar; we painfully 
and aimlessly dissect in various directions from whatever 
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starting point our incision affords; and this we continue until 
the patient’s collapse forces us to desist, when we gloomily 
close the abdomen, conscious of two things: namely, that we 
have not helped the patient, and that the same performance 
will, ere long, have to be repeated either by ourselves or some 
unfortunate colleague. Now would it not be wiser to study 
the situation a little more closely beforehand, especially from 
the anatomical stand-point to which Clark has drawn atten- 
tion, and to determine clinically, if possible, which zone of 
adhesions is responsible for the chief trouble; then to assemble 
our most trustworthy methods, and to concentrate our opera- 
tive attack upon an intelligent effort to restore normal ana- 
tomical relationship, and to restrict such adhesions as must of 
necessity follow to areas where they will either aid in the 
accomplishment of this purpose or else can do no harm? 
Peristalsis—Considerable work has been done on the 
early post-operative administration of various cathartics, with 
the idea of stimulating strong peristalsis, and thus liberating 
early adhesions as well as preventing their recurrence through 
constant motility of the bowel. Klotz** reports successful 
results in treating acute post-operative obstruction by gastric 
lavage with four to six quarts of warm salt solution, followed 
by the introduction of one and one-half to two ounces of 
castor oil through the stomach tube. He considers it useful 
only in obstruction from fresh adhesions. Cumston™ rec- 
ommends, in a clinical lecture on adhesions, the hypodermic 
administration of physostygmin for several days following 
laparotomy, with the idea of constantly changing the perito- 
neal surfaces in contact through peristalsis. Byford™? and 
Paton 7® also recommend early catharsis with the same idea 
in view. Vogel?* obtained a fair measure of success ex- 
perimentally with physostygmin as an anti-adhesion measure. 
V. Hippel** considers this drug a valuable post-operative 
agent in preventing adhesions and ileus and recommends it 
highly. Busch and Bibergeil,”® on the contrary, found experi- 
mentally that this drug is not efficacious in preventing adhe- 
sions. Uyeno™® saw no effect on adhesions experimentally 
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produced in rabbits by irritants (iodine, and dilute acid, and 
alcohol) from the use of phyostygmin. But systematic mas- 
sage effected degeneration and absorption of them in most 
cases, leaving the intestinal coils free from each other. Con- 
flicting opinions appear to be held, therefore, with reference 
to the value of early stimulation of peristalsis as a prophy- 
lactic measure against adhesions. It seems to me that it can 
scarcely be recommended as a routine procedure, but that in 
properly selected cases, dependent upon a number of obvious 
considerations, it is of distinct value. 

Specific Drugs.—Already some observers have attempted 
to deal with peritoneal adhesions through the specific action 
of certain drugs in the body. Eastman **? recommends the ad- 
ministration of iodides, in the form of the syrup of hydriodic 
acid, claiming that it inhibits the proliferation of connective 
tissue and aids in the absorption of adhesions. Thiosinamine, 
and its combination with salicylate of sodium, known as fibro- 
lysin, have been accredited with possessing a softening influ- 
ence upon cicatrices, and other abnormal growths of connec- 
tive tissue. Offergeld,”® with a full review of the literature, 
reports only failures in the treatment of peritoneal adhesions 
with this drug, after giving it a thorough trial, with close 
observations, in 55 cases. Busch and Bibergeil*® tried the 
introduction of fibrolysin dissolved in salt solution directly into 
the peritoneal cavity, but found that it was absorbed too rapidly 
to be of any noticeable value. Michael,”® on the other hand, 
reports most favorable results in the treatment of two cases 
of perigastric adhesions with it. Sidorenko*®® has just re- 
ported the results of a clinical, experimental, and histological 
study of fibrolysin on cicatricial tissue. From a critical study 
of the results of other workers, and from his own results, he 
concludes that it does not exert any therapeutic effect upon 
cicatricial tissue. Hertzler*! tried to diminish the coagula- 
bility of the blood, with the idea of preventing agglutination 
through the transformation of the exuded serum into fibrin— 
the first essential stage in adhesion formation. He used (a) 
phosphorus by mouth, because it destroys fibrinogen and thus 
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prevents coagulation; and (b) peptone hypodermically, be- 
cause it neutralizes the fibrin ferment in the blood. He claims 
absolute success with phosphorus. Marvel *! recommended in- 
troducing adrenalin into the peritoneal cavity in warm salt 
solution to prevent adhesions, claiming that it dissolves the 
peritoneal exudate and thus aids in its absorption; and fur- 
ther, that it prevents subsequent exudation by stimulating 
vasoconstriction and thus shutting off leakage. It appears, 
therefore, that an encouraging measure of success has attended 
these pioneer efforts to apply specific chemotherapy to the 
problem of peritoneal adhesions, and it seems to me that fur- 
ther development along this line is to be confidently expected, 
inasmuch as the possibilities of this important field of research 
are just beginning to be recognized and to attract wide-spread 
attention. 

Normal Salt Solution.—Large quantities of physiological 
salt solution poured into the abdomen at the end of the opera- 
tion in order to float the loops of bowel into their normal rela- 
tionship and to keep denuded surfaces separated was at one time 
extensively used. Miiller,S* in 1886, was the first to recom- 
mend this measure, although Malcolm ** independently advo- 
cated the same thing in 1890. Stern ®® concluded from his 
experiments that the formation of adhesions was not hindered 
by this procedure. Morris ®* came to the same conclusion, and 
explained the failure as being due to rapid absorption of the 
fluid. This view has since been abundantly corroborated, and 
there is no evidence to show that new growth of endothelium 
over raw surfaces occurs to any considerable extent before the 
fluid is absorbed and they are again in contact. Cumston ** 
actively opposes its use not only for this reason, but also be- 
cause he thinks this rapid repletion of the circulation is dan- 
gerous; that it causes the intestines to float in contact with 
raw surfaces; and that it pushes the diaphragm up, causing 
dyspnoea and pneumonia. 

Gases.—Bainbridge ** has recently advocated distending 
the abdomen with oxygen gas just prior to complete closure of 
the peritoneum, as a useful resuscitating and anti-adhesion 
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measure. Cleveland ®* suggests the employment of oxygen to 
inflate the intestines in order to prevent and relieve acute post- 
operative obstruction, with distention, vomiting, rapid pulse, 
and respiration. Quite recently also Gellhorn §? has recom- 
mended with considerable enthusiasm the periodic induction of 
intra-abdominal hyperemia by means of the local application 
of the hot-air bath to the lower trunk. Strumpel §° reported 
last year quite a large series of major abdominal operations 
and hernias in which this measure was employed. It was ap- 
plied for one and one-half hours, at three-hour intervals, 
during the first forty-eight hours, if necessary. He warmly 
recommends it as a part of the routine post-operative therapy, 
claiming that it stimulates early peristalsis, with the passage 
of flatus and feces; that it improves the patient’s condition; 
that it is a prophylactic measure against peritonitis and adhe- 
sions; and that where the former exists it aids in its cure and 
localization. 

Eschar of the Thermocautery.—As already pointed out, if 
this measure is utilized, the cauterization should be very thor- 
ough, so as to produce a deep and lasting charring of the tis- 
sues. It undoubtedly possesses distinct advantages under 
certain conditions. 

Lubricants.—Because of their harmlessness, ease of appli- 
cation, and apparent effectiveness in many cases, various oily 
and fatty substances are perhaps more extensively used than 
any other single artificial measure in the treatment of adhe- 
sions. A number of substances of this kind have been sug- 
gested from time to time and carefully studied experimentally. 
Morris ® testifies that he saw Martin, of Berlin, in the eighties 
rubbing oil on raw peritoneal surfaces. He is generally ac- 
credited with being the first to employ this measure, although 
I have been unable to find any publication from him on the 
subject. Vogel ?* obtained some success in rabbits with a 
mucilage of gum arabic. Busch and Bibergeil 7° tested a num- 
ber of substances—including lanolin, paraffin, olive oil, and 
agar—all of which irritated the peritoneum and favored adhe- 
sions; while gum arabic and gelatin were too rapidly absorbed 
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to be of value. Blake ®® concludes from a small number of 
experiments on cats that moderate quantities of olive oil (1-4 
oz.) are not dangerous in the peritoneal cavities of animals; 
that it remains there 5-15 days; and that it tends to prevent 
adhesions to denuded or inflamed surfaces, but is not always 
effective. Gellhorn §* experimented on dogs and rabbits, using 
liquid lanolin, but obtained only partial success. Claypool, 
Vance, Robertson, and Field ®° tested olive oil and liquid 
petrolatum on dogs. They concluded that the former tends 
to prevent adhesions, but that the latter is of little value. 
They found olive oil in the peritoneal cavity uniformly after 
three weeks in sufficient quantity to measure; sometimes also 
at the end of four weeks. They recommend sterilizing the 
olive oil at 115° C. for 15 minutes, which they think does 
not split off fatty acids that irritate the peritoneum. Wilkie *! 
also calls attention to the fact that the irritation of olive and 
other oils is due to the separation of fatty acids in the process 
of sterilization. He recommends vaseline oil—a liquid par- 
affin which comes to the surface in the preparation of vase- 
line—as being absolutely neutral and unchanged by steriliza- 
tion. He strongly advocates its use in mopping over denuded 
surfaces in the peritoneal cavity. This class of substances 
seems undoubtedly to possess some merit as prophylactic 
agents against adhesions; and it is very probable that the 
presence of fatty acids set free during sterilization is respon- 
sible for some of the conflicting results obtained. I have had 
opportunity, however, to observe the ultimate effect of both 
olive and vaseline oils in one case of very extensive peritoneal 
adhesions. After the adhesions were released, I carefully 
applied sterile olive oil to all of the denuded surfaces before 
closing the abdomen. At a subsequent laparotomy for per- 
nicious vomiting, about a year later, the adhesions were fully 
as wide-spread and dense as at the other operation. This time 
I substituted vaseline oil, which was applied with great care 
and thoroughness; but again within a year laparotomy be- 
came necessary, and there was no evidence whatever of benefit 
from the lubricant. I am indebted to Dr. H. A. Kelly for 
28 
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the privilege of mentioning this case, which was seen in his 
department at the Johns Hopkins Hospital. 

Non-viable Animal Membranes.—The so-called Cargile 
membrane, made from the peritoneum of the ox, a similar 
membrane made from the shark’s peritoneum, goldbeaters 
skin, derived from the outer coats of the cecum of the ox, and 
a finely woven cloth made of catgut constitute the members of 
this group. Cargile membrane has been more extensively 
used than any of these, due largely to the enthusiastic advo- 
cation of it by Morris.®? He obtained the idea from Dr. Chas. 
H. Cargile, of Bentonville, Ark., and hence gave the membrane 
his name. Morris concluded from a small number of experi- 
ments on rabbits that the membrane resists absorption in the 
peritoneal cavity more than 1o and less than 30 days; that 
it causes temporary loose adhesions of a harmless kind, which 
are mostly absorbed in less than 30 days; that it causes very 
little disturbance, is not a good culture medium, protects raw 
surfaces until repair occurs, and remains in position without 
stay-sutures, if kept dry. In a later publication he admits 
failure with the membrane in some cases. He suggested sub- 
stituting shark’s peritoneum, because it is cheap and plentiful. 
Baum * justly claims priority in the discovery of the so- 
called Cargile membrane. In 1894 he published a brief report 
of experiments with catgut woven into cloth, fish-bladder, and 
peritoneum prepared from young calves freshly slaughtered. 
His results were encouraging, and he warmly recommended 
these substances for general use. Craig and Ellis °* subjected 
the Baum (Cargile) membrane to a careful experimental and 
histological study. They showed that in the peritoneal cavity, 
both the chromicized and unchromicized varieties are of no 
value in preventing adhesions, but that, on the contrary, they 
act as foreign bodies, and promote adhesion formation. 
Stavely ®° reports a case laparotomized six times for adhesions, 
three of which operations he performed. He employed this 
membrane, but found at a subsequent laparotomy that it had 
failed. Lauenstein ®* used a silk protective to prevent adhe- 
sions about the gall-bladder in one case, but found it of no 
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practical value. Theoretically, it is surprising that these 
membranes do not uniformly provoke rather than prevent 
adhesions—and, as shown by the above citations, there is con- 
siderable evidence in support of this view—inasmuch as a 
piece of dead animal tissue that has been kept in preservative 
fluid, although it may later undergo absorption, is nothing 
more nor less than a true foreign body while it remains in the 
peritoneal cavity, and must be so regarded in its relations to 
adhesion formation. It seems to me inevitable, therefore, that 
these substances will gradually fall into disuse. 

Viable Grafts——-Much more rational are the efforts to 
cover raw surfaces by plastic operations on the peritoneum, 
or with peritoneal or omental grafts, as will appear from the 
following reports. Senn ®® demonstrated experimentally, in 
1888, that omental grafts 1-2 inches wide, and long enough to 
completely encircle the bowel, retain their vitality, become 
firmly adherent in 12-18 hours, and freely supplied with 
blood-vessels in 18-48 hours. Also that both the adhesions and 
the vascularization are hastened and improved by preliminary 
scarification of the serous surface and the graft. He recom- 
mended the use of such grafts in wounds of the gastro-intes- 
tinal canal, to reinforce circular enterorrhaphy, and to cover 
up peritoneal defects and pedicle stumps. V. Dembowski 5° 
the same year reported experiments which showed that if the 
omentum be sutured to the anterior abdominal wall, it becomes 
firmly adherent in 3-4 days, but that the intestine never ad- 
heres to it. Tietze ®* reported successful reinforcement ex- 
perimentally of stomach and intestinal sutures by the appli- 
cation of parts of the attached omentum. His cases included 
three groups: (1) reinforcing experimentally produced 
necrotic areas in the stomach and intestinal walls; (2) rein- 
forcing end-to-end intestinal anastomosis; (3) closure of 
stomach defects with plugs of omentum. Thompson ** con- 
cluded that if the omentum be simply spread out behind the 
abdominal wound, it prevents the intestines becoming adherent 
to the latter. Webster ** recommends, among other measures, 
covering raw surfaces with adjacent healthy peritoneum, and 
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also transplanting grafts of both peritoneum and omentum. 
Amann * advocates covering defects in the pelvis with mov- 
able peritoneal flaps, such as can be obtained from the ante- 
rior half of the pelvis. He also recommends mobilizing the 
sigmoid and suturing it to the uterus, or, if the latter is re- 
moved, to the bladder peritoneum, or to that of the pelvic 
brim, to prevent the small bowel falling into the pelvis and 
becoming adherent. Morris ®* also employs the Senn omental 
graft. Loewy,’ on the basis of his experimental work, rec- 
ommends the employment of omental grafts in a number of 
conditions, and discusses several types that he has successfully 
used. Girgolaff*°' recently carried out an interesting series 
of experiments on omental grafts in cats and dogs, success- 
fully covering raw surfaces of the large bowel, bladder, and 
stomach, without adhesions to the graft and without failure 
of the latter. On the small bowel, however, the graft adhered 
either to adjacent loops of small bowel or to other structures. 
He injected the thoracic aorta 18-24-48 hours, and 3-5-7 
and more days after the grafting with coloring matter, and 
even where the graft had formed no adhesions, except to the 
organ applied, he succeeded in thus injecting its capillaries in 
the surprisingly short period of 24 hours, and to a greater 
extent later on. Springer}? published last year the results of 
a careful experimental study of omental grafts in dogs. He 
found that if the entire free omentum be amputated and 
simply dropped into the abdomen, it does not necrose but be- 
comes spread out, adheres to the parietal peritoneum, and 
becomes quickly vascularized. Further, that detached omental 
flaps sewed over considerable areas of the small bowel adhere, 
are rapidly vascularized, and are useful for covering raw sur- 
faces without causing any narrowing of the lumen. But that 
such flaps always adhere extensively to neighboring loops of 
bowel; they do not compensate defects, but reinforce; they 
do not prevent adhesions, except on movable organs with 
strong peristalsis, like the stomach and urinary bladder; that 
they are good for reinforcing lateral and end-to-end anasto- 
moses of hollow viscera; that omental stumps also become 
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adherent unless covered in, and that omental grafts may be 
used to cover peritoneal defects. 

It is very evident, therefore, that grafts of fresh omentum 
and peritoneum have a very important and wide field of appli- 
cation in abdominal surgery, and that they constitute one of 
our most valuable prophylactic and controlling methods in 
dealing with adhesions. Autoplastic grafts are to be pre- 
ferred, of course, but I am of the opinion that, with the exer- 
cise of proper precautions, homoplastic grafts might also 
often be advantageously used, at least in our larger clinics 
where abundant material is available. But the supply to be 
obtained even here would prove entirely insufficient for use 
in a case of generalized or universal peritoneal adhesions. 
These are the cases that baffle us, and that stubbornly resist 
any or all of the methods of treatment thus far suggested. I 
have already indicated the futility of repeatedly releasing these 
adhesions indiscriminately and in whatever direction seems to 
be easiest at the time of the operation, thus blindly dissecting 
without definite aim until the patient’s collapse forbids our 
going further; and I pointed out, on the other hand, the wis- 
dom of studying these cases more closely beforehand to deter- 
mine clinically which area of adhesions are specifically respon- 
sible for the patient’s symptoms. In the solution of this 
problem we will be greatly aided by bearing in mind especially 
those parts of the gastro-intestinal canal which are known to 
cause trouble when they become involved in adhesions and 
kinked. In the majority of instances one or more of these 
regions will be found to be our vantage point in the operative 
attack, and our effort should be to restore as near to normal 
as possible these parts. The method of procedure, then, is 
first of all an accurate diagnosis; next release the adhesions 
that are causing the trouble; then partly prevent and partly 
restrict their re-formation to the harmless variety by the judi- 
cious application of viable grafts of omentum or peritoneum— 
preferably autoplastic or homoplastic ones, but if these are not 
obtainable, use heteroplastic grafts of peritoneum, obtained 
from a freshly slaughtered calf under aseptic conditions just 
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prior to the operation, and carefully guarded from mechanical 
or chemical trauma—and by disposal and fixation, by suture if 
necessary, of the viscera according to normal anatomical 
relationship; so that whatever adhesions recur will aid in the 
accomplishment of our purpose. Such a course at least pos- 
sesses the merits of being intelligent and feasible, and of 
saving the patient the added shock of a prolonged dissection 
through many square centimetres of viscerovisceral adhesions 
which are doing no harm, and which promptly re-form. These 
merits, to my mind, are sufficient to justify its adoption. 


A NEW METHOD OF TREATING DENUDED BOWEL SURFACES. 


A few months ago, during the course of an operation for 
the relief of an enormous post-operative ventral hernia, a 
situation arose which suggested to me a new, and what I be- 
lieved to be an eminently satisfactory, method of dealing with 
denuded bowel surfaces under certain conditions. The patient 
was a very large, fat woman, well past middle life, who by 
reason of circulatory and renal disease was rather a poor 
surgical risk. Moreover, about six months previously she had 
undergone a very serious operation for radical removal of the 
generative organs on account of a moderately advanced 
cancer of the uterine cervix, at which time the abdominal 
wound had evidently become infected and broken down, with 
a resulting hernia. Occupying the hernial sac, besides a bulky 
omentum densely adherent throughout, there was a long loop 
of ileum, coiled in a horse-shoe fashion, each limb of which 
had become so intimately adherent to the peritoneal lining of 
the sac as to render separation along any definite line of cleav- 
age impossible. The two limbs were also adherent to each 
other by several transverse bands of dense fibrous tissue. 
After effecting the release of the intestine I had, therefore, 
two extensive raw areas, each measuring two to three inches 
in length, involving nearly one-half the circumference of the 
bowel, and separated from each other by six or eight inches 
of practically normal intestine. 
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The plication modification of tl hod is here shown. Owing to an almost total 
absence of fat between the peritoneal leaves of the mesentery in some cases, it is unsafe 
and impracticable to attempt their separation. In such cases neither leaf ts incised or sepa- 
rated from its bowel attachment, but both leaves are grasped together at the proper distance 
from the bowel border, lifted over the raw surface, and fixed by silk sutures. It amounts 
to a plication of the mesentery or a partial envelopment of the bowel within both layers of 
its mesentery. Note that care has beentaken to place the sutures between the vascular 
trunks. This simple modification renders the method applicable to all cases, is even more 
juickly executed, and is eminently safe and satisfactory. 
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Another factor of great surgical importance was the exten- 
sive dissection necessary to cure the hernia, by reason of the 
wide separation of the recti muscles, the enormous size of the 
opening, the abundant scar tissue produced by the old infec- 
tion, and the atrophy and impaired vascularity of the tissues 
to be utilized in effecting the closure. ‘These unfortunate cir- 
cumstances, together with the patient’s general condition, 
made it highly important that all possibility of wound infec- 
tion should be scrupulously avoided, as well as that every pos- 
sible precaution should be taken against the occurrence of in- 
testinal obstruction, which might necessitate the undoing of 
all my work. 

Now recalling the condition of the bowel surface just 
described, it is evident, upon consideration, that none of the 
customary methods of dealing with this complication were 
applicable to the conditions in hand. I could not, for example, 
invert the raw surfaces, because of their extent and proximity 
to each other—obstruction would almost certainly have en- 
sued. The various other methods already described were 
either impracticable or too unreliable, in view of the serious 
consequences of failure. I did not dare resort to lateral 
anastomosis, because I was dealing with the lower ileum; and 
while this procedure would have taken care of the raw sur- 
faces and obviated the danger of obstruction, it would at the 
same time have afforded an excellent opportunity for infection 
of the devitalized tissues of the wound, with complete destruc- 
tion of all my plastic work and immediate recurrence of the 
hernia. Fortunately, the problem was practically solved for 
me by the accidental laceration and partial retraction of one 
leaflet of the mesenteric peritoneum just along the line of 
its attachment to the bowel, and adjacent to one of the raw 
areas on the surface of the latter, which occurred during its 
separation from the hernial sac (Fig. 1). There being a con- 
siderable deposit of fat between the two layers of mesenteric 
peritoneum, it was a surprisingly simple and easy procedure 
to extend the separation of the torn leaflet and its attached 
fat in all directions from the underlying vessels and the oppo- 
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site intact leaflet with its fat, thus obtaining a large, movable 
flap of normal peritoneum, which was easily drawn up without 
tension, spread out over the raw surface on the bowel, and 
tacked down with a few fine silk sutures (Fig. 2). The result 
was eminently satisfactory in every way, this very simple de- 
vice, which was quickly carried out, having sufficed to abolish 
a rather complex and embarrassing surgical situation. The 
patient’s recovery was complete, and she is now comfortable 
and happy. 

This fortunate experience led me to investigate the idea 
further, in order to determine accurately its possibilities and 
limitations, and to meet certain theoretical objections. 

Thus it was desirable to ascertain if the method could be 
applied to all portions of the intestinal tract; if the separation 
of the two peritoneal leaves of the mesentery could be rapidly 
effected, without injury to the vessels, in poorly nourished in- 
dividuals whose mesentery usually contains very little fat; and 
if not, to consider the feasibility of lifting a fold of both 
leaves of the mesentery, without incising either, over the raw 
surfaces, thus effecting practically a plication of the mesen- 
tery—a modification of the method that would make it appli- 
cable to these cases also (Fig. 4); to determine further, what 
effect this axial rotation or partial envelopment of the bowel 
within its own mesentery would have on the calibre and direc- 
tion of the lumen, with reference to obstruction ; to investigate 
to what extent it would be practicable to so treat the bowel; 
to ascertain particularly what effect was produced on the mes- 
enteric and bowel circulation by this mechanical alteration of 
normal conditions; and finally, how much tension the leaflet 
of peritoneum is capable of withstanding, with reference to its 
being torn loose by post-operative distention or vigorous per- 
istalsis. 


The fresh cadaver seemed to offer the best method of set- 
tling these questions, and my conclusions, based upon such a 
study, are as follows: 

1. The procedure is best applicable to that portion of the 
intestinal tract where, in such cases as the one described, 
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present methods are inadequate, namely, from the upper jeju- 
num to the lower ileum. It may be rationally applied, how- 
ever, to any portion of the bowel possessing a mesentery of 
sufficient length to admit of its ready execution. 

2. Care must be exercised at the duodenum, upper jeju- 
num, and lower ileum not to produce kinks of the bowel. 

3. In cases exhibiting a scanty deposit of fat in the mes- 
entery, plication is a rapid, safe, and efficient substitute for 
separation of the two peritoneal leaves. 

4. Aside from a slight spiral rotation, which in view of 
peristalsis and the mobility of the parts is entirely insufficient 
to produce obstruction, the procedure has no demonstrable 
effect on the bowel lumen. 

5. It can be safely extended to include nearly one-half the 
circumference of the bowel, and three to four inches in con- 
tinuity. There is no apparent reason why it should not be 
repeated as often as necessary at different levels of the intes- 
tinal tract. 

6. In view of the rich vascular anastomosis and the mo- 
bility of both the bowel and its mesentery, if care be exercised 
in placing the sutures so as to avoid the trunk vessels, the 
effect upon the circulation is negligible. 

7. Stability and permanence of the coaptation is readily 
secured through intelligent disposition of the sutures. 


SUMMARY. 


Peritoneal adhesions are of two kinds, those which are 
useful, and those which are harmful and dangerous. 

It is futile to search for some agent that will banish adhe- 
sions from the realm of abdominal surgery, inasmuch as the 
processes involved in their formation are identical with those 
involved in peritoneal repair. 

In dealing with peritoneal adhesions, the surgeon has re- 
course to three classes of procedures: (1) measures which 
prevent their formation; (2) measures which restrict their 
formation to the harmless variety; (3) measures which aid 
in their absorption. 
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Certain anatomical and physiological characteristics of the 
peritoneum have an important bearing on the problem of peri- 
toneal adhesions; notably its extensive area, its remarkable 
absorptive power and ability to successfully cope with infec- 
tion, the variable sensibility of different portions, the con- 
tinuity of its endothelial surface, the rapidity with which it 
can form adhesions, and the completeness with which it can 
later absorb them. 

Injury or death of the highly vulnerable surface endothe- 
lium is sufficient to set in motion the chain of pathological 
events which may terminate in dense adhesions, 

Etiologically, there are a number and variety of factors 
involved, but they can all be grouped under the two heads— 
sepsis and trauma. 

As specific prophylactic and curative measures, emphasis 
should be given to: (1) rigid asepsis; (2) the use of moist 
hot gauze; (3) careful covering of all raw surfaces; (4) 
avoiding unnecessary exposure; (5) restricting trauma; (6) 
gastro-enterostomy and entero-enterostomy; (7) returning 
the viscera to their proper anatomical relationship; (8) spread- 
ing out the omentum over the visceral surfaces before closing 
the abdomen; (9) careful closure of the p.ritoneum. A 
number of additional safeguards are available which have 
been tested and proven to be of value under certain condi- 
tions. The most reliable of these for general use are: (1) 
viable grafts of omentum or peritoneum; (2) lubricants; (3) 
judicious ante- and post-operative therapy—especially with 
reference to posture, catharsis, enemata, and length of stay 
in bed. 

The field of specific chemotherapy offers the brightest hope 
for future progress, 

Success in the management of the more aggravated adhe- 
sion case depends largely upon accurate clinical diagnosis, 
followed by intelligent operative procedures, as pointed out. 

In properly selected cases, the use of adjacent mesentery 
for covering raw bowel surfaces possesses distinct advantages 
over all methods hitherto proposed. 














STUDIES ON PERITONEAL ADHESIONS. 795 


In conclusion, I desire to express my thanks to the Patho- 
logical Department of the Johns Hopkins Hospital for giving 
me the privilege of testing on the fresh cadaver the method 
above described. 
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CONSIDERATIONS RELATING TO THE PATHOGEN- 
ESIS AND DIAGNOSIS OF SURGICAL DISEASES 
OF THE PANCREAS.* 


BY LEVI J. HAMMOND, M.D., 
OF PHILADELPHIA. 


THE intimate relation each disease met with in the upper 
abdomen bears to the other, especially from the viewpoint of 
cause and effect, makes it well nigh impossible to separate 
either from the other without omitting much valuable infor- 
mation common to them all; indeed, it was through a search 
into the complications of bile-duct disease, especially calculi, 
that our present knowledge of pancreatitis was acquired. 

Embryology.—The subject must therefore involve a con- 
sideration of not only the existence of the three major organs, 
the liver and its ducts, pancreas, and duodenum, but the sur- 
geon must have, as well, a working knowledge of their em- 
bryology, anatomy, and physiology, in order that he may 
properly understand the important relation the organic inter- 
nal secretions bear to digestion and assimilation; for it is now 
generally accepted as proven that the control of this func- 
tion by the internal secretions takes precedence during embryo- 
logic evolution over the nervous system, and retains a large 
measure of that responsibility even after the central nervous 
system is developed. The duodenum, in this anatomic trio, 
is the trunk, with the bile and pancreatic ducts its branches. 
The intimate anatomic relation of the stomach, duodenum, 
liver and pancreas, through the close association of the main 
ducts of the two latter and the viscera, must always be borne 
in mind in undertaking differential diagnosis. For example, 
the pancreas, which is an organ of both external and internal 
secretions, has its internal secretion intimately associated with 





* Read before the West Branch of the Philadelphia County Medical 
Society, Oct. 17, 1911. 
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the glands of Brunner, situated in the duodenum, while its 
external secretion is even more closely associated with that 
of the bile. 

Anatomy.—The protected position of the pancreas em- 
phasizes its importance. The head lies closely embraced by 
the duodenum just beneath the pylorus, its body behind the 
stomach covering the great vessels, while its tail reaches over 
to the spleen and left kidney. ‘the embryologic development 
of the pancreas, as two separate outgrowths from the primary 
foregut to afterward coalesce, is important to keep in mind, 
as it often retains two separate ducts, Wirsung and Santorini. 
The latter is the direct duct, yet in 20 per cent. of cases it 
undergoes complete obliteration, while in the remaining 80 
per cent. it anastomoses with the indirect or duct of Wirsung, 
and empties by a separate orifice into the duodenum. In one 
individual out of ten the duct of Santorini is even of larger 
calibre than the duct of Wirsung. In such cases as this, the 
pancreatic secretion will be emptied into the duodenum even 
when the Wirsung duct is occluded. 

The common bile-duct in conjunction with the duct of Wir- 
sung enters the under surface of the second portion of the 
duodenum through a vestibule, the ampulla of Vater, where 
the secretions from the two glands are mixed before they take 
their respective places in the digestive process. 

The anatomic relation of the main duct of the pancreas and 
that of the liver has its physiologic significance in showing the 
importance of associating bile in the process of digestion. From 
a pathologic standpoint, this association is most unfortunate, 
for it is the factor in causing many of the morbid processes 
to which both the pancreas and biliary passages are subject. 
In two-thirds of all cases the bile-duct passes directly through 
the head of the pancreas on its way to the duodenum. This 
fact, together with the close vascular and lymphatic association 
between the bile passages and pancreas, furnishes the patho- 
genesis of the greater number of the cases of pancreatitis. It is 
obvious that infection of one of these organs must be easily 
transmitted to the other, though this, of course, does not ex- 
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clude such constitutional dyscrasias as mumps, typhoid fever, 
phthisis, syphilis, and arteriosclerosis having a large responsi- 
bility in bile-duct and pancreatic disease. Pressure of the 
swollen head of the pancreas on the common bile-duct is a 
causative factor in epidemic jaundice, second only in frequency 
to cholelithiasis and duodenitis, though mumps, according to 
collective investigation of Egdel, is responsible for 10 per 
cent. of all cases of pancreatitis. 

Of gréatest interest is the association of cholelithiasis 
with chronic interstitial pancreatitis, the so-called interlobular 
form. This is due to duct obstruction from gall-stones, with 
infection always present, though fortunately usually mild. The 
interacinar form of pancreatitis is less commonly met with and 
differs from the rough and nodular interlobular variety in be- 
ing smooth and tough with glycosuria usually present in the lat- 
ter on account of involvement of the islands of Langerhans, 
though in the interlobular variety these areas may also become 
involved, causing secondary diabetes. It is generally admitted 
that chronic interstitial pancreatitis may exist for years with- 
out appreciable change from the original disease, though dur- 
ing this period the proteolytic, the lipolytic, and diastatic prop- 
erties of both its external and internal secretions will be noted 
in the characteristic findings in the intestinal excreta and the 
defect in its metabolic function of converting both sugars and 
fats. 

This chronic process will not only cause disease of con- 
tiguous organs or viscera, but will, and generally does, extend 
to remote ones through faulty metabolism. 

Symptoms.—Symptoms that arise from pressure on the 
common bile-duct, due to the swollen head of the pancreas, 
cannot be differentiated with accuracy from those due to chole- 
lithiasis. Both conditions cause jaundice, though that caused 
by pancreatitis is more apt to be permanent, with associated 
cutaneous pigmentation and a rapid effect on the constitution 
evidenced by a profound and progressive emaciation, the re- 
sult of pancreatic insufficiency (achylia pancreatica). While 
in bile-duct obstruction uncomplicated by pancreatic disease, 
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pain and jaundice exist during the acute attack of colic only 
or during the temporary passage of calculus through the 
common bile-duct and when cholelithiasis and pancreatitis co- 
exist, there is a distinct point of tenderness upon pressure, half 
way between the ninth rib and the umbilicus, and a second 
area of tenderness over the right rectus abdominis muscle, 
above and to the right of the umbilicus. 

If duodenal ulcer can be excluded, these symptoms would 
justify diagnosis of pancreatitis. Reflex pain radiating to 
the midscapular or left scapular region, together with absence 
of emaciation and the presence of hyperchlorhydria and pain 
when the stomach is empty, will exclude duodenal ulcer. In 
pancreatitis it is generally possible to detect an enlarged, hard- 
ened, and tender pancreas, extending across the upper abdo- 
men, and a careful study of the alimentary excreta will reveal 
large light-colored, grassy stools, which are not found in 
duodenal ulcer. But most important is the discovery of nu- 
cleated muscular fibres in the stools, as the presence of these 
is distinctly a feature of pancreatic insufficiency, and occurs 
in pancreatitis only; as a further laboratory effort toward es- 
tablishing a diagnosis the urine should be examined for Cam- 
midge crystals. Emaciation is at times so rapid as to sug- 
gest malignancy. 

AcuTE PANCREATITIS.—The pancreas has been aptly de- 
scribed as the salivary gland of the abdomen, and, were it not 
for its association with the main duct of the liver, it would 
probably seldom be the seat of acute inflammation, the symp- 
toms of which are sudden onset of agonizing pain, deep-seated 
and referred to the right of the epigastrium and followed by 
great prostration, rapid pulse, early elevation of temperature, 
nausea, vomiting and early tympanites accompanied by (ac- 
cording to Opie, Ochsner, and Halstead) marked cyanosis, es- 
pecially about the face and abdominal walls. With this group 
of symptoms, as they are the most classic, it is difficult to make 
a diagnosis, because the upper abdominal muscles are extremely 
tense and the abdomen generally tympanitic, so that this group 
of symptoms does not differ materially from those arising from 
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such acute conditions as intestinal obstruction, perforation of 
the hollow viscera, renal colic, or ectopic gestation. 

Sugar may be present in the urine, in some cases, where 
chronic pancreatitis has existed for a considerable period, free 
fat (according to Fitz) may be seen in the feces upon inspec- 
tion, and occasionally a tender, tumorous mass can be felt. 
It is fortunately a condition where accuracy of diagnosis is 
not essential, since the simulating conditions all require sur- 
gical intervention. 

The patient is usually at or about middle life, fleshy, and 
with an alcoholic history, and he rapidly develops a bronzed 
appearance (hematogenous jaundice). This pigmentation 
is characterized by uniformity and absence of mucous mem- 
brane discoloration. From the onset of the attack these pa- 
tients are in a state of collapse, and therefore not promising 
subjects for operative treatment, yet immediate operation 
offers the only possibility of cure. Robson, by this means, had 
23 recoveries out of 59 operated. 

The operative procedure consists in a median abdominal 
incision above the umbilicus, which will disclose an excessive 
amount of blood-stained peritoneal fluid, usually stones in the 
gall-bladder and common duct, while the pancreas will show 
hemorrhagic infiltration and numerous areas of fat necrosis, 
recognizable as yellow spots, while the swollen organ itself will 
give on palpation a semi-fluctuating feel. 

The treatment, which is surgical from the onset because of 
the profound toxzmia that actually ushers in the attack, should 
consist of promptly establishing free drainage through inci- 
sions made in several parts of the gland. If excessive hemor- 
rhage ensues, it can be controlled by gauze packing held in 
place by sutures. The final step must be to establish free 
drainage through the abdominal incision anteriorly by means 
of either perforated rubber or glass tubes thoroughly protected 
by gauze pack. Posterior drainage, which is advocated by 
some, cannot be so effectual as the anterior route, because the 
head of the pancreas, which is the seat of greatest infection, 
lies in front of the vertebrz and is therefore not directly ac- 
cessible from that point. 
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If stones are present in the gall-bladder or bile-ducts, or 
there is acute infection of the bile-ducts with jaundice, it is 
necessary in addition to free the gall-bladder and ducts of ac- 
cumulated calculi, and establish drainage by a right lateral in- 
cision through the anterior abdominal wall, provided the pa- 
tient’s condition will permit. 

SUBACUTE PANCREATITIS.—There is a certain number of 
acute cases where, because of either a lessened amount of viru- 
lency or an impairment in the activity of the infective prod- 
ucts, the severity of the symptoms as noted in the acute form 
of the disease are less marked, and a more favorable outlook 
from the onset is to be expected. The patient has passed 
through the height of infection, and thereby built up a re- 
sistance that offers to surgery a better prognosis. 

When the abdomen of such a case is opened, there are 
found scattered through the omentum, mesentery, and fatty 
tissues areas of fat necrosis, which have resulted from the 
escape of the fat-splitting ferments of the pancreas with here 
and there multiple foci of purulent material. 

Treatment.—Treatment consists in evacuating the abscesses 
and draining. Calculi in the gall-bladder and the bile-ducts 
should be removed and free drainage instituted. Search must 
also be made for hematoma, which may be found either in 
the pancreas or adjacent tissues, the result of pancreatic 
apoplexy. 

Curonic PANCREATITIS.—Chronic interstitial pancreatitis 
is usually characterized by an antecedent history of indigestion 
with mild gall-stone attacks. The fact that two-thirds of all 
common bile-ducts pass through the head of the pancreas is suf- 
ficient to emphasize the certainty that, in at least two-thirds of 
the cases of chronic pancreatitis, drainage through this duct 
must be interfered with, making jaundice a conspicuous objec- 
tive symptom, though in a certain number of cases this symip- 
tom may be absent and yet the common bile-duct may be dis- 
tended. This fact shows that dilatation of the common duct may 
exist independent of gall-stones, and both the duct and the gall- 
bladder may be distended without jaundice. 

Courvoiser estimates that because of gall-stone irritation 
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84 per cent. of the cases of common duct stones have atrophic 
gall-bladder. Therefore, the size of the gall-bladder in chronic 
interstitial pancreatitis depends upon whether gall-stones 
are or have been present. 

Pancreatitis may cause such marked distention of the gall- 
bladder and primary jaundice without calculi being present, 
that malignancy may be suggested. When, however, the latter 
is the cause of the obstruction, the glands in the fissure of the 
liver become early involved, and the pressure arising therefrom 
so interferes with portal circulation that ascites early develops. 

The intestinal excretion is large in quantity and greasy. 
Microscopically examined it will show nucleated muscle fibre 
and fat. If jaundice is absent the stools will be a bright 
yellow color, due to an absence of the pancreatic juices. These 
patients abhor meats and fats. 

Treatment.—The treatment of chronic interstitial pancrea- 
titis is equally surgical from the onset, though, because of 
milder degree of infection, radical treatment can, in some in- 
stances, be delayed to give medical treatment a chance. The 
latter, however, should not be persevered in until it has been 
proven useless, for if thus delayed, surgery may not be given 
its full opportunity. 

The underlying principle of the surgical treatment is to 
establish either temporary or permanent isolation of the pan- 
creatic and bile-ducts, so that infection from either can as 
nearly as possible be removed from the other. In undertaking 
to clear the ducts of the partly obstructing calculi, it is im- 
portant for us to bear in mind that some of them may be con- 
cealed under the enlarged head of the pancreas, or small ones 
may be lodged in the hepatic ducts, above the primary division. 
This can always be avoided by careful palpation. After the 
removal of all stones and the freeing of the bile-ducts and pan- 
creas from adhesions, a large flexible probe should be passed 
through the common duct into the duodenum. This, together 
with external gall-bladder drainage, will usually not only 
establish but maintain free drainage and prevent recurrence of 
infection. 
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Cholecystostomy, in my experience, is sufficient to cure the 
majority of these subjects, and is therefore the procedure of 
election, as it enables one to remove calculi and establish tem- 
porary external drainage more satisfactorily than any other 
operative procedure that I have generally employed. In cases, 
however, where it is essential to promptly supply the bile to 
the intestines for aiding digestion, cholecystenterostomy is the 
operation of choice. If there is total obstruction of the com- 
mon duct from pressure of the head of the pancreas, then 
cholecystduodenostomy or cholecystojejunostomy will be re- 
quired to overcome the obstruction. 

The surgical treatment of chronic interstitial pancreatitis, 
unless calculi are present, is directed toward the biliary tract 
rather than the pancreas, and is best accomplished by divert- 
ing the bile to the surface or to a new place in the gastro-in- 
testinal canal, by some of the several operative procedures 
now so generally employed. Cholecystostomy is indicated in 
by far the greatest number of cases. The methods of employ- 
ing the stomach and the hepatic flexure of the colon for the 
purpose of diverting the bile have not, as yet, taken prece- 
dence over those above referred to, and which are more gener- 
ally employed. 











GASTRIC AND DUODENAL ULCER.* 


A RECORD OF 110 RECENT OPERATIONS, 


BY A. B. MITCHELL, M.B., F.R.C.S.1, 


OF BELFAST, IRELAND, 


Surgeon Royal Victoria Hospital, Belfast. 


SINCE my first deliberate operation for the relief of symp- 
toms due to chronic gastric ulcer, in March, 1900, a very large 
number of these cases have come under my care. It may, I 
think, prove interesting and instructive if I very briefly place 
on record some lessons to be learned from a study of these 
cases. In doing so, I do not propose to waste time by any re- 
capitulation of well-established facts, but to see how far we 
can throw any fresh light on what is one of the very common- 
est ailments which we are called upon to treat. 

For the purposes of this paper, I have collected all my 
cases since September, 1908. The list shows 110 cases, with 
three deaths, all of which occurred in my private practice— 
one from pneumonia, one from plastic peritonitis, one from 
wound infection caused by the patient herself. 

This represents a mortality of 2.7 per cent. With greater 
care in the selection of cases and improved technic, I have no 
doubt still better results can be obtained. 

My cases were in no way selected. Several of them were 
so wasted and feeble that it seemed very doubtful whether 
they could stand a general anesthetic. No case was refused 
except on the ground that a thoroughly efficient course of 
medical treatment had not been submitted to. In several 
instances the operation was a very complicated and difficult 
one. 

Two patients were over sixty years of age. 

When we consider the debilitated and unhealthy condi- 
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tion of a large number of sufferers from long-standing gas- 
tric ulcer, I am afraid we must always be prepared to face an 
appreciable risk. It is never right to underestimate the gravity 
of any operation, but I am satisfied that we may quite safely 
put the risk in an average case as not higher than 2 per cent. 

There can be no doubt whatever that this is decidedly 
less than the ordinary medical risk. The risk of perforation 
alone cannot possibly be put below 5 per cent., and is probably 
much higher. The risk of hemorrhage is difficult to estimate, 
there being no reliable statistics, but experience teaches every 
medical man that this is not an uncommon cause of death. 

During the past three years I have known one patient 
die from hemorrhage, and two from perforation, while 
considering the question of operation. Several of the cases 
operated on by me were on the verge of perforation, all the 
coats of the stomach having been eaten away except the peri- 
toneum, which fortunately was strengthened by adherent 
omentum or plastic lymph, nature having done all in her power 
to avert a calamity. 

The medical risk is, however, a somewhat vague and 
indefinite one which may never materialize; and which it is 
fair to point out, may not terminate fatally if promptly and 
skilfully treated. 

The operation risk is one which is deliberately faced, and 
this requires some degree of courage on the part of the medi- 
cal attendant who recommends it, and still more in the patient 
who submits to it. 

In this connection I would like to point out the excep- 
tional mortality attending perforation occurring in the victim 
of a dilated stomach. 

In January, 1911, a railway porter consulted me. He 
had a greatly dilated stomach, and was very weak and 
exhausted. He went into hospital on a Saturday afternoon 
with a view to operation on the following Tuesday. At 11 
o’clock on Saturday night he suddenly perforated. In my 
absence from town Mr. Fullerton very kindly operated on 
him within three hours after perforation. He never rallied, 
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however, from the initial shock, and died on Sunday fore- 
noon. 

In 1900 I saw with Dr. Calwell in the hospital a man 
with a greatly dilated stomach. We both strongly urged an 
operation, which was declined. He went to the convalescent 
home where he perforated and died in a few hours. 

These cases are very liable to perforate, and when this 
accident happens, the peritoneum is simply drenched with 
stomach contents, often in an advanced condition of decom- 
position. The result is a profound toxzmia, almost certain 
to terminate fatally. 

The study of a series of cases such as I now submit, in 
which the condition of the stomach has been actually inspected 
during life, should, I think, help us to appreciate, at their proper 
value, the individual signs and symptoms on which we are 
accustomed to rely for a diagnosis of gastric or duodenal 
ulcer. 

These symptoms—pain, vomiting, hemorrhage, local 
tenderness, and local hyperzsthesia—and the evidence fur- 
nished by examination of the stomach contents, I now propose 
to consider very briefly. 

Pain is the only symptom common to all cases, and though 
an ulcer may be present either in the stomach or duodenum, 
and may even perforate all coats of the organ before the onset 
of pain, I am satisfied that no physician would feel justified 
in coming to a diagnosis of ulcer in the absence of this cardinal 
symptom. 

To be of any real value, the pain must have a definite 
relation to food. The patient must be quite clear as to the 
effect of a meal, and of different kinds of food. 

Pain coming on at night is of the greatest importance, 
especially when it wakens the sufferer at a definite hour. This 
does not occur in the purely neurasthenic type. 

I have never failed to find a well-defined ulcer where 
typical night pain was complained of. 

Pain which radiates into the back is also of special value, 
and in my experience has generally been associated with an 
ulcer on the lesser curvature or on the posterior surface of 
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the stomach. I cannot, however, dogmatize on this point. It 
is merely the impression that has been left on my own mind. 

I have operated on several cases of long standing, two 
of them with hour-glass stomach, in which the constriction 
would scarcely admit a single finger, who stoutly main- 
tained they had never vomited. Pain was their one and only 
symptom, and as years went by it became steadily worse. 
“Hunger pain,” a gnawing, aching, or burning pain, coming 
on two or three hours after food, relieved by taking more 
food, soda, or even a warm drink, is, when typical in its mani- 
festation, especially if it come on at night, almost pathogno- 
monic of duodenal ulcer. 

The following case, however, shows that we must exer- 
cise caution ere expressing a dogmatic opinion: 


A young married lady, aged twenty-nine, visited me on Feb- 
ruary 28, 1910, accompanied by her husband. She informed me 
she had come to arrange for an operation for duodenal ulcer. 
She had seen several medical men, had tried milk diet, and rest 
in bed, without benefit. 

Her daily history, with slight variations, was as follows: 

Quite comfortable when she got up in the morning; break- 
fast 9 o’clock, pain coming on about 11.30 to 12 o’clock, and get- 
ting worse till dinner at 1 o’clock. This meal at once gave relief, 
and she was quite comfortable till between 3 o'clock Pp. M. and 5 
o’clock Pp. M., the interval depending on the nature of her dinner. 
Once the pain began it steadily got worse, so that if she happened 
to be down town shopping she was obliged to have afternoon 
tea, the result of which was prompt relief. She took her ordi- 
nary tea about 6.30, after which she generally remained well, 
but occasionally the pain came back about 8 o'clock. It, how- 
ever, never came on after she went to bed nor wakened her at 
night. She had slight tenderness over the right rectus at the 
level of the umbilicus. This being below the usual site, I inquired 
whether she ever had an attack of appendicitis, but she could 
recollect nothing of the kind. At operation, March 6, 1910, her 
family medical attendant being present, we found a healthy 
stomach and duodenum. The appendix was 4% inches long. At 
a point 1 inch from the cecum it was tightly constricted, the 
remaining 314 inches was distended to the thickness of an 
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index-finger, and the tip was fixed by adhesions. The appendix 
was removed. She made a rapid recovery, and her medical 
attendant informs me she has remained well since the operation. 


This history at first sight appeared quite typical. The 
absence of night pain, and the position of such tenderness as 
appeared to be present, suggested the possibility of an appen- 
dical origin. Our incision was therefore made through the 
right rectus opposite the umbilicus, so that it could be extended 
up or down as required. 

Another condition which sometimes gives rise to a false 
“hunger pain’ is that arising from a number of smooth gall- 
stones in the gall-bladder. ‘wo or three hours after a meal, 
when the stomach contents begin to pour freely into the duo- 
denum, the gall-bladder contracts in order to meet the extra 
demand for bile; and in the presence of calculi this contraction 
may be associated with a dull gnawing pain. Other symptoms, 
however, on careful analysis generally suffice to differentiate 
between the pathological lesions. 

Fortunately an error in diagnosis is of little importance 
in view of the treatment. Either condition calls for surgical 
interference, and the same incision, t.¢., a vertical one, through 
the right rectus exposes both gall-bladder and duodenum. I 
have twice had to remove gall-stones after completing a 
gastrojejunostomy. One of these was in the present series. 

Now we come to the question of local tenderness. 
When present, tenderness on deep pressure is a sign the value 
of which cannot be overestimated. Unfortunately I have only 
found it in about 10 per cent. of my cases, and a careful 
investigation on this point has been made by me for some 
years. When typical, it has invariably been associated with 
some localized acute peritonitis around the ulcer. 

An ordinary chronic indurated ulcer is not tender on 
pressure any more than a chronic appendix exhibits tenderness. 
Just as the onset of an acute manifestation in an old quiescent 
appendix is heralded by local tenderness and rigidity, due to 
peritoneal involvement, so too does epigastric tenderness and 
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rigidity indicate clearly and decisively that there is danger 
ahead. The ulcer is threatening to perforate; inflammatory 
reaction is taking place to seal and secure the danger zone. 

In every instance in which this symptom was well defined 
the presence of recent peritonitis with inflammatory lymph 
was easily demonstrated to every one present at the operation. 

If this lymph becomes organized into a firm adhesion 
the tenderness gradually disappears. 

I wish to lay it down as a trustworthy clinical rule that 
tenderness is a danger signal, and that severe or persistent 
tenderness is one of nature’s calls for help, and if neglected, 
the next and unmistakable call may be the tragedy of per- 
foration. 

Local hyperesthesia, to which considerable weight is 
attached by some writers, was only present in about 3 per 
cent. of the cases examined by me. If present, both at the 
anterior and posterior terminations of the same spinal nerve, 
it is a very valuable sign, as it serves at once to eliminate 
neurasthenia. It is almost inconceivable that any one without 
a minute knowledge of anatomy could accurately locate 
tenderness along a single nerve in the absence of a pathological 
cause. 

Hemorrhage has been distinctly noted at some period 
of the illness in 40 of my 110 cases. Allowing for the 
possibility that it may have been overlooked in some instances, 
I think it may fairly be estimated to occur in 40 per cent. I 
of course, only refer to visible blood. The regular examination 
of the feces for microscopic traces of hemorrhage is never 
likely to be anything but an exceptional procedure, and is 
therefore of little practical value to the general practitioner. 

In all my private and most of my hospital cases, a routine 
examination of the stomach contents has been made. Except 
in cases of dilatation, and to enable me to exclude malignancy 
by ascertaining the presence or absence of free HCl, I am 
bound to say that the information obtained has not been so 
helpful, from a practical stand-point, as I had at first antici- 
pated. 
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Before deciding on such a serious step as operation, | 
think the stomach tube should be called to our aid in all but 
exceptional circumstances, and a chemical test should be made, 
so that nothing known to science may be overlooked. 

Coming to the important question of treatment, I wish 
to lay down the rule that, in my view, gastric ulcer is essen- 
tially a medical disease. A very large number of these cases 
are curable by medical means. It is only when the compli- 
cations arise, when relapses are frequent, or when the disease 
has become chronic that surgery has any vocation in non- 
malignant disease of the stomach. On the other hand I know 
of nothing more striking than the promptness and thorough- 
ness of the relief which follows a well-planned operation on 
a stomach which is the seat of a chronic ulcer or its sequel. 

Before discussing this question I would like to raise a 
point as to medical treatment. Is the stomach washed out as 
often as it should be? If properly used the stomach tube is 
not nearly so difficult to swallow or so uncomfortable as might 
at first sight appear. The application of a solution of cocaine 
to the soft palate and epiglottis, the assurance that there is 
no danger, and above all the carrying out of the instruction to 
breathe through the nose, will enable a patient to go through 
this ordeal even for the first time with very trifling discomfort. 

To wash out the stomach each night, thoroughly empty it 
of acid contents, and minimize the effects of gastric stasis, 
which is present in a greater or less- degree in all of these 
cases, is, I believe, good treatment. Contrary to popular opin- 
ion I do not consider hemorrhage a contraindication to this 
practice; I have frequently used it in cases subject to hemate- 
mesis, and have seen no ill effect. 

Hematemesis is still best treated by medical measures. 
Of these I do not hesitate to say that in my experience the 
subcutaneous injection of normal horse serum has been in- 
comparably superior to all others; 20 cc. of the serum may be 
given with an ordinary antitoxin syringe at the outset, and re- 
peated night and morning, or oftener if desired. This need 
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not supplant other well-known medical remedies, but should 
never be omitted when the bleeding is at all dangerous. 

Administration of ice so constantly resorted to seems to 
do more harm than good. Small quantities of adrenalin at 
frequent intervals, by the mouth, freely diluted, small doses 
of morphia, and the calcium salts seem to me to have been of 
some benefit. 

As to surgical treatment, it is not my intention to discuss 
the details of the operation now so well elaborated. These 
principles I wish to lay down: 

(1) Gastrojejunostomy should be performed, but this 
alone is not sufficient except in cases of simple pyloric stricture. 

(2) The ulcer should be dealt with, either by (a) exci- 
sion; (b) infolding. 

(3) Where no pyloric obstruction already exists, partial 
closure should be brought about by a running suture involving 
the sphincter muscle, so as to offer an obstacle to its free di- 
latation, and thus encourage the gastric contents to leave the 
stomach by the new opening provided for that purpose. 

(4) An examination should systematically be made for 
a chronic inflammation of the appendix or other lesion likely 
to cause subsequent reflex vomiting. Any such cause should be 
removed. The appendix can quite easily be removed in all 
but exceptional cases through an incision in the right rectus, 
the lower end of which need not extend more than one-half to 
one inch below the umbilicus. This incision through the right 
rectus controls the gall-bladder, stomach, and appendix. 

It is very surprising how frequently a chronic appendicitis 
has been found in my later cases where it has regularly been 
looked for. Thus since January, 1910, I find I have removed 
the appendix in 19 out of 48 cases. 

In my earlier practice I was content to leave the ulcer to 
take care of itself and simply perform gastrojejunostomy, I 
am now satisfied this is not ideal surgery. Our aim should 
be to leave the mucous surface of the stomach as far as possible 
intact. It is scarcely reasonable, for example, to expect diges- 
tion to proceed normally in a stomach, part of whose posterior 
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wall is formed by the pancreas, and whose movements are 
hampered by extensive adhesions. To dissect such a stomach 
off the pancreas is a very difficult operation, and results in a 
large hole being made in the stomach, which requires to be 
closed like a perforation. 

At first I confess I shrank from this apparently risky 
procedure, but now I do not hesitate to undertake it, and the 
result fully justifies the time, trouble, and anxiety expended. 

Excision of a chronic ulcer is by no means so simple a 
matter as the advocates of this as a routine method would have 
us believe. The operation is easy and attractive in a picture 
where all the clamps are applied with delightful accuracy, and 
the subsequent line of suture leaves a beautifully shaped 
stomach. This is not so in actual practice, as any one with 
experience of these cases can testify. 

Where excision gives rise to difficulty, I therefore content 
myself with infolding the ulcer, a proceeding which if efficiently 
carried out is, as I have elsewhere demonstrated (Trans. Roy. 
Irish Academy of Med., 1901, page 142), equivalent to exci- 
sion, and at the same time easier, quicker, and probably safer. 
The effect of infolding is to secure complete rest to the ulcer- 
ated area, though as I have elsewhere pointed out (B. M. J., 
Sept. 30, 1908) neither excision nor infolding is an efficient 
operation in itself. It should therefore invariably be associated 
with gastrojejunostomy. 

This latter operation is now so well established a pro- 
cedure, the broad principles so well recognized, that it requires 
little comment. At the same time I know of no operation 
in which the subsequent comfort of the patient depends so 
much on little details. To these I need not here refer. One 
point, however, has recently been forcibly impressed upon 
me. I operated on a man in 1909 for pyloric carcinoma, both 
layers of suture were done with linen thread as is the usual 
practice. He made a good recovery, and resumed his work 
as acar driver. One year later he was readmitted to the hos- 
pital with general peritonitis, due to perforation of the large 
intestine by a malignant ulcer. At the autopsy we found the 
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gastrojejunostomy opening in perfect working order. The 
inner or through-and-through suture still persisted, and was 
hanging into the opening very much like the handle of a bucket. 
This is as far as I am aware the longest authenticated duration 
of such a suture. Such persistence is clearly undesirable, and 
though the absence of free HCl! in the malignant stomach 
may possibly account for it, I have since then used fine chro- 
micized or formalin iodine catgut for this purpose, and found 
it quite satisfactory. 

Several cases of hour-glass stomach are included in my 
list. These I now always treat by a double operation—a modi- 
fied gastroplasty followed by gastrojejunostomy into the lower 
pouch. 

In all operations the abdominal wound is closed by three 
or more layers of catgut suture, either formalin gut, boiled 
in alcohol and stored in iodine and spirit, or chromicized 
catgut being used. Additional support is given by two or 
three deep silkworm gut stitches, which, however, do not pene- 
trate the peritoneum, Sutured in this way the abdominal wall 
is absolutely secure. The patient may safely be allowed up 
in eight to ten days. 

After-treatment.—All cases are nursed for two days in the 
Fowler or sitting position. If there is any evidence of shock, 
which is quite rare, continuous saline is administered, after 
Murphy’s method, for twelve or twenty-four hours. Fluids 
are given freely by the mouth any time after six hours from 
operation. Thus it is quite common for my patients to have 
a cup of tea the evening of their operation. 

Nursed in this position and treated in this way, anzs- 
thetic vomiting is very rare. It probably does not occur in 
more than 5 per cent. Nothing indeed is more striking than the 
rapidity and easy recovery of these cases. They are allowed 
soups, jellies, puddings, porridge, bread and butter, eggs, etc., 
from the third day, and the second week chicken, fish and even 
potatoes. 

T have shown that the immediate mortality should not 
exceed 2 per cent. What about the after-progress? We have 
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to admit that some complications do arise and finally that a 
few cases, probably not more than 3 to 5 per cent., derive no 
benefit. The worse the condition found at operation the more 
striking and complete the relief. The only troublesome 
sequela in my experience are two—(a) peptic ulcer of jeju- 
num, (b) regurgitant vomiting. 

I have had three instances of jejunal ulcer. All of them 
were operated on before the year 1907. Of these cases two 
were treated by myself, by excision of the junction containing 
the ulcer, closure of the posterior stomach opening, and sub- 
stitution of an anterior y gastrojejunostomy. Both re- 
covered, and have since remained well. The third, a police- 
man, operated on for dilated stomach in November, 1907, was 
admitted to hospital for perforated jejunal ulcer on December 
9, 1910. Mr. Kirk operated on him successfully, and he left 
the hospital in good health six weeks later. 

These cases were all amongst my earlier operations, where 
I was making a longer jejunal loop than I now do. 

This complication is undoubtedly a very serious draw- 
back to the operation, but I think by use of an inner catgut 
suture, and by making a very short loop, it should be practi- 
cally eliminated. 

Regurgitant vomiting is a very troublesome sequel. It 
is quite rare in the modern operation where the jejunal loop 
is very short—‘‘no loop.” When present is due to: 

(a) Obstruction by an adhesion causing an acute kink in 
the descending loop of the jejunum. 

(6) Reflex irritation from an appendix, ovary, or other 
distant cause. 

(c) Persistence of former hysterical vomiting. 

If due to an adhesion it may sometimes be relieved by 
washing out the stomach and massage. The injection of 
fibrolysin into the abdominal wall has appeared beneficial in 
two cases in which I have used it. Failing this, the cause 
must be removed by operation. 

Now as to the permanency of cure. I am afraid it would 
be unwise to contend that once a person has been operated on 
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for gastric ulcer, perpetual immunity from all and every type of 
indigestion can be guaranteed. My present list is too recent 
to admit of any inference on this point. It has been drawn 
up rather with a view to establish the comparative safety and 
immediate benefit of the modern operation. 

I have many cases, however, operated during the past 
eleven years who continue in perfect health. One lady operated 
on in 1900, after years of suffering, has since married, has 
a family of five children, but has remained quite free of 
stomach trouble. Three cases operated on by me have been 
accepted by three different first-class British insurance com- 
panies without any addition to the usual premium. 

I venture with confidence to submit that sufferers from 
chronic ulcer of the stomach or duodenum, which has failed 
to respond to medical treatment, may confidently be recom- 
mended to consider operative treatment, the prospects being 
an immediate risk not exceeding 2 per cent. with 90 per cent. 
probability of complete and permanent cure. 








EARLY DIAGNOSIS OF CARCINOMA OF THE COLON. 


BY JOSEPH BURKE, M.D., 
OF BUFFALO, N. Y. 


Attending Surgeon, Sisters’ Hospital. 


INASMUCH as a study of cancer generally is most inter- 
esting and instructive, cancer of the intestines, on account of 
its anatomical complications and variable symptomatology, 
should prove doubly so; particularly does this obtain when we 
take into consideration not the theory of the subject but the 
practical side of it, and this I will endeavor to do. The early 
diagnosis of any abdominal carcinoma is in many instances 
life-saving to the patient, in others a source of positive judg- 
ment to the surgeon or physician in the fatal prognosis. The 
early diagnosis of primary cancer of the liver, spleen, or pan- 
creas is seldom positively made, because cancer in itself gives 
rise to no characteristic symptoms, its resulting complications 
being sometimes first manifested long after the beginning of 
the malignant process; but in carcinomata affecting the gastro- 
intestinal tract, depending entirely upon the situation as well 
as the degree of the progress of the growth, the early diagnosis 
is in a great many instances positively determined, and the re- 
sults of the early surgical attack a boon to the patient and a 
source of gratification to the surgeon. 

The early symptoms of cancer of the colon are for a 
long time very indistinct and difficult of interpretation, and, 
apart from the anatomical site of the cancer, they depend upon 
three factors: first, stenosis, second, accompanying intestinal 
catarrh, and third, ulceration of the growth of either the 
mucous membrane or externally into some other organ. This 
last fact brings to my mind a case (J. W., aged 55 years) 
of carcinoma of the sigmoid that I saw about a year ago in 
which the patient’s first symptoms were those of colitis and 
loss of weight and strength. It was only when distressing 
bladder disturbances began that he sought medical aid and 
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the true nature of the pathology was suspected because there 
had occurred an ulceration of the growth from the sigmoid 
into the bladder with the resulting communication of the in- 
terior of the colon with the interior of that viscus. In this 
case when the patient complained of diarrhoea he affirmed also 
that the colicky pains preceding and accompanying the empty- 
ing of the bowel radiated to the anus. Had I interpreted this 
symptom as Rudolph Schmidt points out, my suspicion of sig- 
moid cancer would have been immediately aroused. In this 
instance no tumor could be determined by abdominal palpation 
for a long time, and rectal examination showed no pathology. 
It was only when severe cystitis developed and gas escaped 
through the urethra that the diagnosis was made. 

When a pale patient, who up to a certain given moment 
has enjoyed perfect health, particularly as regards his diges- 
tion, suddenly, with or without dietary indiscretion, e¢.g., eat- 
ing of flatulence-producing vegetables, begins to suffer from 
colicky pains in his abdomen with rumbling noises, and either 
in addition to obstinate constipation or diarrhoea notices a great 
loss of weight and increasing muscular weakness, cancer of 
some portion of the colon should be immediately suspected; 
when the stools contain blood or mucus or pus, or all three at 
the one time, the further suspicion of cancer is strengthened ; 
and if a mass is found in any part of the abdomen with or 
without visible peristalsis, the almost positive determination 
that a cancer is present is made. In this connection I want 
to emphasize the fact that tumors of the sigmoid are very 
rarely palpated in the early stages; what we do sometimes 
feel and interpret as sigmoid cancer is either chronic inflamed 
and enlarged colon or scybala above the strictured bowel; that 
not always where we find a mass in the abdomen does it sig- 
nify the exact location of the suspected cancer, as was demon- 
strated in a case of another carcinoma of the sigmoid flexure 
I once saw, in which a hard mass could be palpated in the left 
upper quadrant and the diagnosis of cancer at that point was 
made, but the autopsy revealed a circular scirrhous carcinoma 
of the sigmoid, and the mass that appeared in the upper por- 
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tion of the descending colon was hardened feces. This point 
is important on account of the surgical attempt to relieve the 
pathological conditions, and the placing of the necessary inci- 
sion. If a doubt exists as to the anatomical situation of this 
tumor, the X-ray in recent time has become a valuable adjunct 
to our diagnostic armamentarium, as a case which I will 
describe here will aptly illustrate. 


Mr. P. Z., Lockport, N. Y., aged forty years; occupation, 
broom-maker. 

Family History.—Gives no evidence of malignant disease. 

Previous History.—Patient affirms that he never suffered 
from any illness up to the time of the present one. No infections. 

Present Illness—About a year ago patient began to com- 
plain of gas and pain in the right side of the abdomen; the 
exact localization was indefinite, but the pain was referred to the 
right quadrant. The bowels have been loose, and lately there 
has been a watery diarrhoea, and for this reason as well as 
for the colicky pains in his abdomen, he seeks the advice of a 
physician. His appetite is very good. Up to one year ago 
patient’s digestion was perfect; he never suffered from bowel 
trouble until then, when he suddenly noticed this looseness. 
Lately he complains of a feeling of weakness and is easily 
fatigued upon exertion. He has lost 28 pounds during the past 
year. He has never passed any blood; the only difference in 
the nature of the alvine discharges was that they had become 
watery. There has been no nausea, no vomiting. 

Status Presens.—Patient shows a peculiar, almost yellowish, 
paleness of the skin and mucous membranes. He is emaciated. 
Conjunctive not icteric; tongue somewhat coated but moist. 
There are no palpable lymphatic glands in the neck, nor in any 
other part of the body. Skin lax, shows loss of fat. Lungs 
and heart normal. Abdomen: The abdomen is flat, no ascites; 
there is no visible peristalsis. On the right side, just above a 
line drawn through the umbilicus and below the end of the 
eleventh rib, is a slight elevation (Fig. 1). Palpation reveals 
this to be a hard, somewhat tender mass, which is irregular in 
outline and movable, but is not attached to the lower border of 
the liver. It is movable during inspiration; it can be held fixed 
during expiration. Bimanually, ballottement can be distinctly 
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felt. There is no pulsation over the tumor, and it cannot be 

made to disappear under the ribs. There is no rigidity of the 

right rectus muscle. There can be heard no gurgling, no peri- 

toneal friction sounds over the tumor. Urine normal. Liver 

and spleen not enlarged. Feces show no pathological elements, 

no blood. Blood: secondary anemia; hemoglobin 75 per cent. 
Considering in this case: 

(a) Sudden disturbances of bowel function, after previous 
perfect health; (b) loss of weight, 28 pounds, and increasing 
muscular weakness; (c) colicky pains in abdomen; (d) sec- 
ondary anemia, and (e) tumor in the right hypochondrium— 


Fic. 1. 





Case P. Z., outline of tumor. 


the diagnosis of malignant tumor was immediately suspected. 
The fact that the tumor was hard, tender, and irregular, not 
round and smooth in outline, passively movable, and could be 
held fixed during expiration, excluded gall-bladder in the diag- 
nosis; and, further, the fact that the mass could not be pushed 
up under the ribs and made to disappear, argued against kidney 
origin; but ballottement characterizes kidney tumor, so does a 
mass which moves downwards with inspiration and can be held 
fixed during expiration, and both of these signs were present 
in our case. Coupled with this the observation that there was no 
blood nor mucus nor pus in the stools, no peritoneal friction 
sounds heard over tumor, no peristalsis visible, caused us to hesi- 
tate a little in our positive declaration that we had to do with 
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hepatic flexure carcinoma. I had two X-ray plates made of 
the colon which I present here; it will be seen how beautifully 
the differential diagnosis was positively determined. In Fig. 2 
will be observed the rectum, sigmoid, descending and trans- 
verse colon, and then an abrupt cessation of the shadow, as if 
the bowel were cut off at the hepatic flexure; it will be noticed 
where the cecum should be seen are two or three fine shadows, 
showing a trickling of bismuth through the constricted tumor 
mass at the flexure. 

In a second plate (Fig. 3) taken fifteen minutes after the first, 
will be noticed a little more distinctly shadows of the bismuth 
that has passed through after fifteen minutes retroperistalsis. 
The X-ray, as may be seen, makes very plain that we had to do 
with constriction of the hepatic flexure of the colon and excludes 
the kidney. I want to say here that a sometimes very valuable 
aid in the differential diagnosis of tumor of colon and kidney, 
that of artificial inflation of the colon, was not done because we 
thought it unnecessary and dangerous in this instance. Imme- 
diate operation was advised and it was done three days follow- 
ing the X-ray examination. 

Operation at Sisters’ Hospital, August 22, 1911: Upon open- 
ing the abdomen in the right semilunar line, with the middle 
of the incision corresponding to the level of the umbilicus, I 
found a hard mass about the size of a lemon which was part 
of the hepatic flexure of the colon. It was attached by adhe- 
sions to the posterior wall of the abdomen, but was with some 
difficulty freed. The cecum, ascending colon, and a part of the 
transverse colon were made movable by an incision into and 
freeing of the parietal peritoneum and delivered. The appendix 
was somewhat congested, the cecum dilated, and the ascending 
colon contracted to about half its length, a point which Moynihan 
calls attention to in his work. The ileum was divided between 
clamps as was also the transverse colon; the lower end of the 
ileum, the caecum, the ascending colon with tumor, and part of 
the transverse colon were removed, as well as some enlarged 
glands of the mesentery. The ends of the remaining parts of 
the ileum and transverse colon were closed and inverted. Then a 
side-to-side anastomosis of the ileum with the transverse colon 
was made in the direction of the normal fecal current. I made 
the anastomosis about two and one-half inches in length, using 








Fic. 2. 





Case P. Z., bismuth test, before operation. 


Fic, 3. 





Case P, Z., bismuth test, before operation, Plate taken fifteen minutes after Fig. 2. 











Fic. 4. 





Case P. Z., after operation. 


Fic. 5. 














Case P. Z., after operation. Plate taken ten minutes later than Fig. 4. 
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the clamp method and Connell suture, reinforced all around with 
Lembert suture. After a thorough toilet of the peritoneum the 
wound was closed in the usual manner. 

On the twentieth day after the operation, the day previous 
to patient leaving hospital, cured, two X-ray plates were made, 
to which also I wish to call attention. In this plate (Fig. 4) 
will be seen the bismuth-filled ascending and transverse colons, 
and some of the bismuth forced through the anastomosis open- 
ing into the ileum. In the plate (Fig. 5) taken ten minutes after 
Fig. 4, the half of the transverse colon nearer the anastomosis 
is seen contracted and almost empty of bismuth, while the ileum 
is seen to contain much more bismuth than in Fig. 4. 

I wish to thank Dr. Leonard Reu for these excellent X-ray 
pictures. 


Differential Diagnosis. —The differential diagnosis of 
cancer of the colon can best be considered by a study of the 
flexures, situations where the growths most frequently occur. 

Beginning at the cecum, we find two pathological con- 
ditions that can simulate carcinoma, appendicitis in old people 
and ileocecal tuberculosis. There are cases of appendicitis, 
though very rare, that cannot be absolutely determined in the 
early stages, and only when an acute recurrence is present 
is the benign nature of the disease determined ; there are others 
in which the differential diagnosis between cecum carcinoma 
and appendicitis in the beginning gives rise to great speculation, 
when there exists elevation of temperature and sometimes 
repeated chills, as well as acute local pain. But here as well 
as in all cases the taking of a very careful previous history 
up to the time, and exact detailed symptomatology of the 
present illness, ought to be of great diagnostic aid. Some ob- 
servers have claimed that temperature in itself speaks against 
carcinoma, but in this they absolutely err, because temperature 
elevation is a not seldom phenomenon in gastro-intestinal 
cancer, as Fretiweiler, of Zurich, conclusively demonstrated. 
Fromme, of Halle, claims that this fever in cancer is due to 
destruction of the primary tumor, large lymph-channels being 
opened up, and a great amount of bacteria brought to the 
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lymph-glands and their toxins permeating the blood. Hence 
I would suggest in the differentiation of carcinoma from 
appendicitis in elderly people, that we pay absolutely no atten- 
tion to the temperature as against carcinoma. It matters little, 
however, to the surgeon as both conditions demand early 
surgical attack, and one who opens the abdomen to operate 
an appendix ought to be ready to do a radical operation in 
case his pathology proves to be cancer. Again, as Tuffier 
has reported, there are cases of malignant diseases of the 
czecum with abscess formation. 

Since writing the above paragraph concerning the differ- 
ential diagnosis of cecum carcinoma in which fever is present 
as a prominent symptom, I have seen and operated on a case, 
the history of which I think ought to be given in detail. On 
account of the suddenness of the onset of abdominal pain, 
temperature 103°, pulse 105, and exquisite tenderness on pal- 
pation, as well as a well-defined mass in the right iliac region, 
adiagnosisof acute appendicitis with perityphlitis was suspected 
by another physician who saw the patient on the second day 
of the acute attack. I was invited by the attending physician 
to see the patient, on the twelfth day, and after going into the 
history of the case minutely, obtained the following data: 


September 28, 1911: Mrs. C. O’B., fifty years of age, mar- 
ried, one child twenty-two years of age. Father died at seventy- 
eight of paralysis. Mother at sixty-two; catse indefinite. Patient 
as a child never had any infectious diseases until she was four- 
teen years of age, when she suffered from double quotidian 
malaria. Last menstruation five months ago. 

Present Illness —Up to one year ago she was perfectly well 
and able to do her household work, including washing, without 
fatigue. At that time and up to six months ago she noticed that 
she was losing weight and that she was easily fatigued in doing 
her work, and had to give it up. Her daughter noticed that her 
complexion was becoming paler and that she looked bad. About 
six months ago she noticed that unless she took a physic (Cas- 
cara) every day her bowels would not move. This obstinate 
constipation has persisted up to the present time; there has been 
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no diarrhoea. She never noticed blood nor pus nor mucus in 
the stool. She has complained of pain when about to urinate 
and griping pains just before the bowels act. She has never 
vomited, but lately her appetite has been poor. Twelve days 
ago she began to complain suddenly of cramps in her right iliac 
region, which I have already described. 

Status Presens.—The patient has a yellowish, pale, anemic 
color. The mucous membrane is pale; there is no jaundice of 
the conjunctive; no glands palpable in any part of the body. 
Tongue clean and moist; heart and lungs normal. 


Fic. 6. 





Outline of tumor Sept. 28, ror. 


Abdomen: Liver and spleen not enlarged; inspection of 
the abdomen shows a rounded prominence, the centre of 
which corresponds to a point an inch below McBurney’s point. 
There are no visible peristaltic waves; palpation reveals this 
swelling to be a hard, exquisitely tender, somewhat uneven mass, 
which can be slightly moved from side to side (Fig. 6). The 
mass extends about a finger-breadth above a line drawn through 
the umbilicus, and extends to the left about an inch beyond the 
middle line. It measures in its longitudinal diameter 5 inches, in 
its transverse diameter 414 inches. Over the centre of this tumor 
there is a dull tympanitic note. The skin and abdominal wall 
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are movable over the tumor, particularly near the anterior supe- 
rior spine. There is no rigidity of the right rectus muscle. 
October 5: Temperature, 99°; pulse, 118; respiration, 20. 
There is less pain complained of. Left lateral position causes 
dragging pain referred to the site of swelling in the right iliac 
region. The mass is not so tender to palpation, and its limits 
are more confined than five days ago. It goes about to a line 
drawn through the umbilicus above and not quite to the middle 
line laterally (Fig. 7). The tumor is not respiratory movable. 
There is no rigidity of the right rectus muscle. The skin and 


Fic. 7. 
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Outline of tumor Oct, 5, 1911. 


underlying structures comprising the abdominal wall over 
the site of swelling can be moved as if separated from and 
gliding over the tumor. Blood shows the following: Hzmo- 
globin, 75 per cent.; white cells, 10,900; polymorphonuclears, 81 
per cent.; large, 13 per cent.; small, 6 per cent.; erythrocytes, 
3,500,000. Stools contain no blood, no mucus, no pus. Urine 
negative, Diazo reaction not present. 

Considering in this case: (1) no previous infections except- 
ing malaria; (2) loss of weight, 29 pounds in six months; (3) 
obstinate constipation; (4) increasing muscular weakness; (5) 
griping pains just before defecation; (6) the absence of vomit- 
ing, especially at the onset of and during the recent febrile ill- 
ness; (7) yellowish pale color of skin; (8) the fact that the 
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tumor persisted even after the cessation of the fever; (9) the 
clean moist tongue, which personally I have never seen in any 
acute abscess case; (10) and this is the most important point 
and the one on which I place the greatest dependence, and which 
as far as I am aware has not had attention called to it in the 
literature, namely, the fact that the skin and underlying struc- 
tures of the abdominal wall over the site of the swelling could 
be moved by the palpating hand as if separated from, and gliding 
over, the tumor. I have never observed a case of abscess in the 
abdomen large enough to see and outline where the muscles over 
it were not on guard and which could be moved as above 
described. I did not therefore hesitate to affirm that we had 
to do with, not appendicitis with abscess, but carcinoma of the 
cecum, a diagnosis the correctness of which was demonstrated 
at operation. Fever and 81 per cent. polymorphonuclear leuco- 
cytes in a count of 10,900 and still no acute abscess are observa- 
tions to be considered in a negative way. 

I made an incision through the middle third of the right 
rectus muscle, splitting the fibres. Upon opening the abdomen I 
found a mass about the size of two fists. The tumor proved to 
be a carcinoma of the cecum. The omentum attached to the 
tumor mass was ligated off in sections. The tumor itself was 
not adherent to the surrounding structures except slightly to 
the posterior abdominal wall. The caecum was delivered, the 
parietal peritoneum external to it was cut and freed, and the 
cecum and ascending colon raised upward and toward the 
median line, the mesentery of the ileum and of the cecum were 
ligated in sections with heavy celluloid linen. Inasmuch as the 
mesentery of the terminal ileum was short I removed about 14 
inches of the ileum, the cecum with mass, and ascending colon, 
between clamps. The end of the remaining colon I closed with 
a continuous suture; touched the line with carbolic acid and 
alcohol, and then with the Lembert continuous suture buried the 
stump. The end of the ileum was treated in like manner, and a 
side-to-side anastomosis made of the ileum with the transverse 
colon in an isoperistaltic direction. The anastomosis opening 
was about an inch and one-half in length in its interior; the 
omentum was sewed over the anterior suture layer of the anasto- 
mosis. The toilet of the peritoneum was made in the usual 
manner and the abdominal wound closed. 
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The post-operative history is as follows: During the first 
forty-eight hours patient vomited three times, complained of no 
pain, no bladder disturbances; the abdomen was soft, and liver 
dulness normal. The pulse ranged about 120, respiration 24. 
At the end of the second day an enema brought some gas and 
fecal colored water; on the third day, after a soapsuds enema, 
patient passed considerable flatus and some fecal colored matter. 
On the third day the pulse suddenly became accelerated, respira- 
tions went up to 50, lips became cyanosed, and signs of hypo- 
static pneumonia developed, until the fourth day, when death 
occurred, the cause of death being hypostatic pneumonia. A 
postmortem was not allowed. 

I have no doubt that had I been called to attend the patient 
in the early days of her febrile illness, instead of on the twelfth 
day, I would have been deceived by the clinical picture pre- 
sented, and I am sure there is no doctor who would not have 
suspected an acute appendicitis or a perforation of the cecum 
with abscess formation, had he been called early to see the case, 
because we do not know definitely whether or not at that time 
there had been a complicating local plastic peritonitis. I do not 
know how to explain the reduction of the size of the mass from 
September 28 to October 5, as shown in these pictures, except 
possibly an acute plastic peritonitis existed, in the omentum, 
which was found adherent to growth, and absorption of the exu- 
date took place. 


In differentiating cancer from tuberculosis of the caecum, 
however, most careful examination of both lung apices for 
healed tubercular processes, the presence of the Diazo re- 
action in the urine, the finding of the tubercle bacilli in the stool, 
and lastly the positive Von Pirquet reaction, should guide the 
surgeon in the right direction. There are cases of ileocecal 
tuberculosis that even after removal cannot be differentiated 
from cancer except by careful microscopical inspection. 

The differential diagnosis of hepatic flexure carcinoma 
we have already discussed in detail in our case report ; the chief 
causes of error are gall-bladder and liver neoplasms, and kidney 
tumors. 
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I saw a case (Mr. C. W., sixty-three years old), however, 
about two months ago, that, on account of a hard painful mass 
about at the hepatic flexure, the thought of carcinoma of that 
part was taken into consideration, because the patient had lost 
considerable weight within a short period, was obstinately con- 
stipated, and complained of colicky pains and gas in the abdo- 
men ; but from the fact that he was jaundiced somewhat, that the 
tumor could not be separated from the liver and was not movable, 
that years before he had had an attack of what I judge was 
acute biliary colic, I made a diagnosis of gall-stone disease with 
Riedel’s lobe; operation revealed impacted cystic duct stone, a 
Riedel’s lobe, and the mass which I misinterpreted was omentum 
which was infiltrated, attached to and enveloped the gall-bladder 
and lower border of the liver. 


Carcinoma of the transverse colon is so exceedingly 
rare that confusion with gastric carcinoma of the greater cur- 
vature is of seldom occurrence. The gastric symptoms, such 
as coffee-grounds vomit, the Boas-Oppler bacilli, and the ab- 
sence of free HCl, and the presence of lactic acid in the stomach 
contents, need only to be mentioned to differentiate it from 
stomach cancer; then too the X-ray ought to be an aid, as 
a case I shall briefly mention will illustrate. 


The patient (Mrs. M., forty-five years of age) complained 
of great loss of weight and rapidly diminishing strength, and a 
somewhat painful lump about the size of a lemon which appeared 
in the middle line of the abdomen just above the umbilicus. She 
complained of no gastric symptoms. On account of the mobility 
of the tumor mass and the constipation which was present, the 
idea that possibly a transverse colon carcinoma existed was 
thought of. The X-ray pictures showed definitely a greater 
curvature carcinoma and normal colon. 


Of course there are cases of carcinoma of the transverse 
colon that rupture into the stomach and give rise to fecal vomit- 
ing, but with the diagnosis of such a condition, inasmuch as 
it concerns an advanced stage of the disease, we have in this 
paper nothing to do. 
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Carcinoma of the splenic flexure I have never personally 
observed, but Schmidt says the only conditions that can be mis- 
taken for it are carcinoma of the stomach and of the spleen. 
Here again the X-ray should prove of great assistance. 

In malignant disease of the sigmoid where the early pains 
are referred to the bladder and left testicle, the error of con- 
founding it with nephrolithiasis can obviously be made; but 
the absence of pathological urinary changes, blood, pus, etc., 
the negative X-ray findings as regards stone in kidney or 
ureter, would exclude kidney colic at once. 

In this paper I have endeavored to confine myself strictly 
to the practical side of the early recognition of colon cancer, 
and if I have digressed somewhat with the recitation of per- 
sonal cases, it has been with the innocent intention to avoid 
theoretical discussion and quotations from authorities so called, 
and to give the results of my own clinical observation. 








NON-TRAUMATIC LARGE HEMORRHAGE INTO THE 
KIDNEY SUBSTANCE OR ITS SURROUNDINGS. 


BY RUSSELL STORY FOWLER, M.D., 
OF BROOKLYN, N. Y. 


HEMORRHAGE into the kidney substance or in the neigh- 
borhood of the kidney commonly follows trauma; but spon- 
taneous hemorrhage is so rare as to constitute a surgical 
curiosity. The etiology of such hemorrhage is found to reside 
in an arteriosclerotic condition of the kidney, as in Doll’s 
second case; in acute nephritis, as in a case reported by 
W. H. Dickinson of congestive nephritis resulting from ex- 
posure, in which at the autopsy each kidney was found im- 
bedded in a mass of coagulated blood which lay outside 
the capsule in the surrounding cellular tissue; the hemorrhage 
was caused by a rupture of the capsule from congestive swell- 
ing of the kidney. Rupture in each kidney was at the inferior 
portion. A tumor of the kidney may cause hemorrhage, as 
in the case operated by Tuffier, a man of forty who had a hem- 
orrhage into the right kidney from a round-celled sarcoma of 
the kidney. The case terminated fatally. A fourth cause is 
found in rupture of an aneurism of the renal artery or one of 
its branches either before entering the kidney or into the 
kidney substance. In the Philadelphia Medical Journal, May 
5, 1900, Keen reported a case of aneurism of the renal artery 
and gave a résumé of twelve other cases: Titius (S. C.), 
Gossett, Leudet, Danner, Catalog Museum St. Barth. Hosp., 
London, 1882, i, 234, Specimen 1636, Armstrong, Turner, 
Hochenegg, Oestrich (two cases), Griiber, Hahn. Morris, 
in The Lancet, October 6, 1900, reported twenty cases (Hil- 
ton, Morris, Rouppe, Danyau, Mounier, Murray, Dourlin) 
and the thirteen cited in Keen’s paper. The case in Morris’s 
paper known as the Reeves case is the same as the Turner 
case in Keen’s paper. The Titius case in Keen’s paper seems 
to be a reference to Nebel’s case, the better history being in 
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Morris’ paper. Skillern in the Journal of the American 
Medical Association, January 6, 1906, was able to add five 
cases (Deaver, Fulton, Abbott, Barnard’s first case, and Bar- 
nard’s second case). Since Skillern’s paper but one new case 
has occurred—Markley, Medical Council, Philadelphia, 1909, 
oy, 20g." 

Of these 26 cases (Keen, Gossett, Oestrich, two cases, 
Nebel, Armstrong, Markley, Turner, Hochenegg, Gruber, 
Hahn, Hilton, Morris, Rouppe, Danyau, Mounier, Deaver, 
Leudet, Danner, Museum Specimen, Abbott, Barnard, two 
cases, Murray, Fulton, Dourlin) six (Leudet, Danner, Museum 
Specimen, Oestrich, Abbott, Barnard) gave no symptoms 
traceable to aneurism, the aneurism being discovered at au- 
topsy; three of these cases (Murray, Fulton, and Barnard’s 
second case) are not completely enough reported to be of value. 
Ten cases (Turner, Hochenegg, Griiber, Hahn, Hilton, Morris, 
Rouppe, Danyau, Mounier, Deaver) show hemorrhage into the 
kidney immediately following severe injury, with recorded kid- 
ney symptoms at the time of injury and followed later by trau- 
matic aneurism. In addition are five cases (Keen, Gossett, 
Dourlin, Armstrong, Markley), in which there was no history 
of traumatism and in which rupture occurred, which have 
sufficient data to be of clinical value. In the remaining two 
cases (Oestrich, Nebel) it is doubtful whether or not trau- 
matism entered as a factor. 

A synopsis of Markley’s case is as follows: 

History.—Male, aged seventy years, pain in the left inguinal region 
with enlargement of the spermatic cord. First pain had been in the left 
testicle. Pain increasing. Had had two or three attacks of gravel (?). 
Pain became rapidly worse. On the second day severe pains in the 
entire left side. Third day sudden excruciating pain with collapse. Pain 
over region of the kidney. Died four hours later. Autopsy showed 
aneurism of the renal artery just outside the kidney, with a deep con- 


vexity on the anterior surface of the kidney from pressure. The aneurism 
extended from the internal inguinal ring almost to the diaphragm. 


September 19, 1909, there was referred to me a case which 
at operation proved to be one of spontaneous bleeding into 





*There has been some question as to the total number of cases 
reported, Skillern giving the total number of cases as 27 in 1906. 
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the kidney substance, without any history of injury. The 
history of the case given below shows that there had been 
three attacks of lumbar pain similar to the one with which she 
suffered when referred to me, extending over a period of 
twenty years. The pathological condition found at operation 
was so unusual and the clinical picture so striking that no term 
seemed better to describe the condition than that of apoplexy 
of the kidney. 


T. G., female, aged fifty-two, quite stout, was referred to 
me September 19, 1909, by Dr. Licht with the following history: 
Ten days before her admission she had noticed a slight dull 
pain in the back, which four days later became more severe; she 
then noticed considerable blood in the urine and several clots. 
Urination was accompanied by sharp cutting pain in the left 
lumbar region, radiating to the front of the abdomen and down- 
ward to the pelvis. Urination occurred three or four times 
daily, and the patient was not obliged to get up at night. The 
cutting pain in the back was worse at night. There was a 
chill followed by fever. Three days before admission there 
had been three attacks of vomiting. On the morning of admis- 
sion the pain became localized to the left lumbar region, and 
there was considerable tenderness in that region. 

The patient gave a history of having had a severe malaria 
twenty-five years before, lasting for two and a half years. She 
had had three attacks of lumbar pain similar to the present one, 
the first 20 years ago, the second 5 years later, and the third 6 
years before the present attack. The third attack was the most 
severe. The history was in other respects negative. 

Examination showed a tender, immovable tumor the size of 
a cocoanut occupying the site of the left kidney. The mass was 
plainly visible as well as palpable. Temperature, 98° ; pulse, 104; 
respiration, 24. Urinalysis: specific gravity, 1025; color, red; 
reaction, acid; albumin, a trace; urea, 19 gr. to the ounce; 
microscopical, an abundance of red and white blood-cells; some 
hyaline casts; quantity, 45 ounces. Blood examination: hzemo- 
globin, 95 per cent.; leucocytes, 7800; differential, 75 per cent. 
X-ray examination negative, no stone discoverable. Permission 
could not be obtained for a cystoscopic examination, and the 
patient demanded immediate relief. 
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Although no history could be obtained of the sudden passage 
of a large quantity of urine following relief of the pain, and 
although the X-ray did not show a stone, it was thought probable 
that the case was one of hydronephrosis associated with cal- 
culus. Operation, however, disclosed a very different condition. 
A six-inch incision in the lumbar region was carried down 
through the transversalis fascia, and the kidney fat exposed. 
Immediately on opening the transversalis fascia there was a gush 
of a small quantity of fluid blood. This was sponged away, and 
a number of clots, about a double handful, removed from the 
kidney fat. The kidney fat was separated down to the kidney 
and the kidney brought up into the incision. There was con- 
siderable free bleeding. With the first and second fingers of the 
left hand pressing the pedicle of the kidney, the organ was 
examined. It was found that there was a rent in the capsule 
and in this rent a large clot shaped to the kidney. On account 
of the hemorrhage it was deemed wise to do a nephrectomy. 
The tissues surrounding the renal artery and vein were some- 
what cedematous, the pedicle was ligated en masse with braided 
catgut. The kidney was removed, the wound cleansed from 
fluid blood and clots, and as there was some oozing from torn 
adhesions in the neighborhood of the diaphragm, the entire 
wound was packed tightly, the end of the packing being led out 
of the lower angle of the wound. The wound was then closed, 
except for its lower angle, with layer sutures. The packing 
was removed on the fourth day and a small strip reinserted, the 
wound healing per primam except at the point of the emergence 
of the packing. This. granulated rapidty. The patient was out 
of bed on the twelfth day and went home on the eighteenth 
day. The one untoward symptom noted was some bladder irri- 
tation from concentration of the urine; this was remedied by 
the ingestion of large quantities of fluids and alkalies. 


The kidney presents the following appearance: a tear in the capsule 
through which there had escaped a considerable amount of blood; a 
partially organized clot beneath the capsule, which had dissected the 
capsule on the convexity of the kidney loose from the cortex; this shows 
that the hemorrhage had extended through the rupture of the capsule; 
a small rupture at the lower pole of the cortex, through which the 
blood had escaped from the kidney structure; a cavity the size of an 
egg in the cortex filled with fresh blood-clot; a few small clots in the 
pelvis of the kidney and in the upper part of the ureter. This, as well 
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as the presence of blood in the urine, showed that there had been some 
connection between the hemorrhage in the cortex and the pelvis. Such 
an opening, however, cannot be made out in the specimen. Dr. Arthur 
C. Holzman reports the microscopical examination as follows: (1) Sec- 
tion taken from upper pole of kidney away from the blood-clot shows 
no apparent change in the kidney structure. (2) Section bordering on 
blood-clot shows, first, the blood-clot, and bordering this, the broken- 
down structure of the kidney. Passing away from the clot, the normal 
structure of the kidney is perceived in a state of molecular necrosis 
apparently from pressure. Here the renal tubules are filled with blood 
and widely distended, others are collapsed from the pressure of the dis- 
tended tubules. Still further externally is a zone of tissue, where renal 
tissue is unchanged except for the tubules which are enormously dis- 
tended with blood, which passes off into normal renal structure. No- 
where is there an infiltration of round cells or fibrous tissue. The red 
blood-cells retain their form and are not broken down. (3) Section of 
blood-vessel (vein entering cavity) shows an atrophy of the coats. Other- 
wise no change. 


ABSTRACTS OF OTHER REPORTED CASES. 


In 1910 Dr. Paut Pick described a case operated upon March, 1909, 
by Schnitzler. Schnitzler’s case was that of a woman of fifty-three, 
who, during the menopause, had had violent hemorrhages. Eight years 
previously she had had an attack of illness with jaundice lasting four 
weeks, accompanied with violent pains on the right side of the abdo- 
men. For a number of years she had been constipated. A few days 
before coming to operation, she had become suddenly attacked with 
violent pains in the right side of the abdomen. These pains were so 
severe that she became unconscious; she had since had continuous pain. 
There was no vomiting; the bowels had last moved four days before. 
Temperature 37.2°; pulse 72. The patient was of medium size, rather 
corpulent, of pale complexion. There was slight jaundice. The right 
side of the abdomen was somewhat distended. Percussion gave normal 
resonance over the spleen and stomach. Palpation revealed a some- 
what enlarged liver; there was marked sensitiveness over the liver; this 
sensitiveness was more extreme in the right mammillary line below the 
liver, where there was also felt a resistance. Urinalysis was negative. 
A clinical diagnosis of cholecystitis was made. An incision over the 
region of the gall-bladder showed a firmly distended gall-bladder about 
as large as a child’s head, but with no trace of recent inflammation or 
gall-stones. Exploring further it was found there was an extensive 
hematoma beneath the mesocolon and in the retroperitoneal connective 
tissue; the abdominal wound was sutured and an incision made in the 
flank for exploration of the kidney. Upon separating the fatty capsule 
there was found a large clot surrounding the kidney on all sides. After 
removal of the clot the kidney seemed quite normal. The origin of the 
bleeding could not be established. The after course was uneventful 
except for rather severe infection, necessitating a counter-incision. The 
patient finally left the hospital cured. Pick makes reference to seven 
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other cases of a somewhat similar nature. The first reference to the 
subject is that of Wunderlich in 1856. Wunderlich included in the term 
“apoplexy of the renal covering,” every hemorrhage in the neighbor- 
hood of the kidney. 

HILDEBRANDT, in 1894, published the first case of perirenal hematoma; 
his case gave the following history: Female, nineteen years old, was 
suddenly attacked three weeks before with violent pains in the left side 
of the abdomen. There was considerable shock. The abdomen was 
greatly distended, and on the left side there was a firm elastic tumor 
projecting under the costal arch as far as the navel. There was no 
fever; urine was normal. On incision 1% quarts of blood and blood- 
clots escaped. This hematoma had completely surrounded the left kid- 
ney, which, upon examination, proved quite normal. The wound was 
drained and the patient was discharged cured after eleven weeks. 

DOLL, in 1907, under the name of “Apoplexy of the Renal Covering,” 
describes two cases, both of which resulted fatally without operation. 
The first case, a man sixty years old, with advanced arteriosclerosis and 
chronic nephritis, was attacked with colic-like pain in the left kidney 
region. On the third day of his illness left pleuropneumonia super- 
vened; on the fourth day there was observed an extreme distention of 
the abdomen, with a large tumor in the left side of the abdomen; on the 
fifth day the skin in the left lumbar region and the left half of the 
scrotum became blue; a few hours later the patient died. At autopsy 
there was found a retroperitoneal hematoma reaching from the dia- 
phragm to the bladder; the hematoma consisted alternately of masses of 
fatty matter and blood-clot. Doll’s second case was a man forty-one 
years old, also with arteriosclerosis and chronic nephritis, who was 
attacked with paroxysmal colic-like pains extending over the entire 
left side of the abdomen; on the second day a firm elastic tumor was 
noted in the left side of the abdomen; the patient seemed anemic; on 
the fourth and fifth days there was great distention, and the skin over 
the left renal region became livid; the underlying parts were doughy to 
the touch. On the fifth day the patient died. Autopsy showed an intra- 
peritoneal hematoma lying between the descending colon and wall of the 
abdomen, and connecting with a retroperitoneal hematoma, consisting 
of fatty matter and blood-clot extending from the diaphragm to the 
bladder; in the centre of this mass was found a small white kidney in 
the capsule of which there was found on the upper pole a small tear. 
This led to a small cavity which, as was proven microscopically, con- 
sisted of arteriosclerotic kidney tissue. 

In 1908 JosEPH reported a case of spontaneous hemorrhage into the 
kidney substance, the patient a man of fifty years who had suffered for 
years with gout. He was taken ill with violent pains in the right side 
of the abdomen; some days later there was fever and an undefined resist- 
ance on the right side of the abdomen; extreme distention followed; the 
skin overlying the right lumbar region became blue on the sixth day. 
One year before the patient had had an operation for appendicitis; for 
this reason a diagnosis of retroperitoneal suppuration due to further 
trouble with the appendix was made; the patient was operated upon on 
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the twelfth day. An incision was made in the kidney region and the 
fatty capsule was removed; septic pneumonia followed and ten days 
later the right kidney was removed, it being thought that this was the 
starting point of the sepsis; the following day the patient died. This 
report lacks adequate pathological description. 

Two other cases are reported by LENK as occurring in Hochenegg’s 
clinic. The first that of a girl twenty years old, who was suddenly taken 
ill with violent pains in the right side of the abdomen; on the sixth day 
of her illness she was removed to the hospital, and it was noted that 
she was quite anemic; the abdomen was distended, there was an illy- 
defined swelling in the right hypogastrium; urine was normal. Diagnosis 
of retroperitoneal abscess originating in the appendix was made, and 
the patient operated upon immediately. A retrocecal tumor was incised 
and found to consist of coagulated blood; the cavity extended upward 
behind the liver. This patient died four days later with septic symp- 
toms, The second case was a woman twenty-eight years old, who had 
suffered for two years with attacks of pain in the right side of the abdo- 
men; she presented a clearly palpable tumor in the right lower region 
of the abdomen. Hochenegg removed the fatty capsule, in which were 
numerous slight hemorrhages, and subsequently demonstrated with the 
cystoscope and ureter catheterization a hydronephrosis of the right kidney 
with pronounced impairment of function. This patient left the hospital 
cured. 


It will be noted in remembering the history of these 
cases of hemorrhage into the renal substance exclusive of 
aneurism, that with the exception of Doll’s second case and 
the writer’s there is no reference made to any communication 
existing between hemorrhage in the interior of the kidney 
and hemorrhage into the fatty capsule. In fact, in several 
of the cases it is noted that the kidney appeared normal (Hil- 
debrandt, Schnitzler), and that the hemorrhage surrounded 
the kidney. I believe we can therefore say that we have to do 
with two pathological conditions: one arising within the kidney, 
and later through rupture of the capsule propria involving the 
tissues around the kidney; the other arising in the fatty cap- 
sule of the kidney. Either of these forms may later 
become so extensive as to rupture the peritoneum and involve 
the peritoneal cavity. Such hemorrhages as the latter are 
occasionally seen in fatty tissues of other parts of the body 
in corpulent people; they follow slight exertion, such as a 
sudden twist or strain on the part, and have been known to 
occur when the patient turned over in bed. As an example 
of this condition of hemorrhage into fatty tissues may be cited 
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the case of a patient referred to me by the late Dr. J. F. Haller. 
This patient, an extremely stout man, had been seized with 
sudden pain over the region of the gall-bladder while turning 
over in bed; his pain and shock were so intense as to cause 
a diagnosis of cholelithiasis to be made; when he came under 
my observation some four or five days later, there was a lack 
of fever or of any constitutional disturbance. There was, 
however, a tumor in the abdominal wall overlying the gall- 
bladder and hepatic flexure of the colon; this mass was ovoid, 
about the size of the palm, and rather dense; an exploratory 
incision revealed it to be a rupture of several of the radicles 
of the epigastric veins, resulting in a hematoma. Healing was 
uneventful. 

Symptomatology.—Excluding the cases of aneurism, Tuf- 
fier’s case of sarcoma and Armstrong’s case of congestive 
nephritis, there remain eight cases (Hildebrandt, Doll’s two 
cases, Joseph, Lenk’s two cases, Schnitzler and Fowler) hav- 
ing sufficient data to be of value. Spontaneous hemorrhage 
either in or about the kidney has occurred three times in males 
and five times in females; in four cases of young adult life, 
in three cases of middle age, and one case in old age. It has 
been associated with jaundice once, with arteriosclerosis and 
chronic nephritis twice, with gout once, without other diseases 
four times. In no case was any history of traumatism ob- 
tained. In two cases the history definitely states that the 
patient was fat. The onset of the attack was sudden in all 
cases, the character of the pain was agonizing in six cases, 
was less acute in two cases (Hochenegg’s second case and the 
author’s case). In all the cases the location of the pain was 
referred to the half of the abdomen corresponding to 
the kidney affected. One case gave urinary symptoms— 
the author’s case in which there was sharp, cutting pain in 
the left lumbar region radiating to the front of the abdomen 
and down to the pelvis accompanying urination. There was 
also blood in the urine in this case. In three cases the urine 
was stated to be normal. In one case there was impairment of 
function of the kidney affected. In one a mild nephritis; in 
two a chronic nephritis; in one the urinalysis is not stated. 
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Shock was a prominent initial symptom in most of the 
cases though not definitely stated in some cases. 

The final location of the pain where mentioned in the 
history was referred to the lumbar region. Tumor was present 
in all the cases, though in three it was not well defined, and in 
one of these latter diagnosis of the location of the swelling 
was further confused by a much distended gall-bladder. 

Extreme abdominal distention is noted in five cases, one 
not noted, one with slight distention, one no distention. 

Anzmia was present in four cases, not present in one 
case, and not noted in three cases. 

Local discoloration of the skin was noted in three cases, 
absent in five. 

Location of the tumor: On the left side below the costal 
arch, one case; on the left side of the abdomen, left lumbar 
region and left half of the scrotum, one case; left half of the 
abdomen and left renal region, one case; right side of the 
abdomen and right lumbar region, one case; right hypogas- 
trium, one case; right lower region of the abdomen, one case; 
right upper side of the abdomen, one case; left renal region, 
one case. 

Fever was present in four cases, absent in one case, not 
noted in three cases. Even where present it was not a prominent 
symptom before operation. 

The symptoms vary according to the severity of the hem- 
orrhage. The course of the attack varies from two days to 
twenty-six days. In the unoperated fatal cases the course of 
the attack was five days. There may be slight repeated hem- 
orrhages, as in Hochenegg’s second case, or more severe re- 
peated hemorrhages, as in the author’s case, extending over a 
period of from two to twenty years. 

Diagnosis.—The diagnosis of hemorrhage into the kidney 
substance or into the perinephritic fat is difficult if not impos- 
sible. Of the cases which we are considering, one was diag- 
nosed as cholecystitis; in two cases exploratory incision was 
made; no diagnosis in two cases; retroperitoneal abscess from 
appendicitis in two cases: hydronephrosis associated with 
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calculus in one case. It is a concomitant symptom of shock 
or shows interference by pressure on the intestinal nerves. 

Urinary symptoms are of no aid except as excluding other 
lesions of the kidney. In only one case was blood found in 
the urine. 

The diagnosis, if made at all, must be made upon the 
occurrence of sudden pain in the renal region, associated with 
tumor and more or less shock, and must be supported by the 
exclusion of other lesions of the kidney. 

Treatment—Of the eight cases reported six were 
operated upon, of whom four recovered and two died, a mor- 
tality of 331% per cent. The two cases not operated upon both 
died. 

The technic of the operative treatment will depend on 
the pathological condition found at the operation. If bleeding 
is limited to the perirenal fat, this must be excised completely, 
the hematoma removed, and adequate drainage provided. If, 
however, the bleeding proceeds from the interior of the kidney 
and has later involved the perirenal fat, not only must the 
perirenal fat and hematoma be removed but a nephrectomy 
done as well. Thorough removal of the fatty tissues infil- 
trated with blood-clot is essential, as the post-operative his- 
tory of these cases shows that suppuration easily follows. 
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THE OPERATIVE TREATMENT OF THE 
DEFORMITY OF POTT’S DISEASE.* 


BY ROYAL WHITMAN, M.D., 
OF NEW YORK. 


THE treatment of Pott’s disease after the general accept- 
ance of the principles of mechanical support, as demonstrated 
by Taylor and Sayre, had become practically one of routine, 
when in 1897 fresh interest was aroused by Calot’s advocacy 
of forcible correction of the deformity. 

This, although ar ancient practice, and although it had 
been performed in a fashion by Chipault several years before, 
was, as far as its practical application was concerned, a new 
operation. After a very general test it was abandoned, not 
so much because of its dangers as because it had been demon- 
strated by autopsy and confirmed by experience that the ca- 
pacity for bone formation between the separated vertebral 
bodies was quite inadequate to fill the gap caused by straight- 
ening the spine. Thus recurrence of deformity was not only 
inevitable, but necessary even for repair. 

Calot’s operation served an important purpose in calling 
attention to the ineffectiveness of routine treatment, and, al- 
though forcible correction was abandoned, greater effort has 
been made since this time to reduce deformity by milder means 
and to remove pressure and friction, the most constant factors 
in the destructive process, by extension and hyperextension 
of the spine. 

My own contribution has been the narrow convex frame 
designed to correct deformity by gravity, and to hold the spine 
in hyperextension during the active stage of the disease. This 
is, in popular speech, the “ board” which the photographs 
of Smiling Jimmy of the Sea Breeze Hospital have made 
familiar. 


* Read before the New York Surgical Society, October 11, 1911. 
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For ambulatory treatment Tunstall Taylor, Goldthwait 
and others devised apparatus to apply jackets in dorsal recum- 
bency, while Calot, in his persistent efforts to reduce deform- 
ity, made a still more important modification of the plaster 
support. Better fixation was assured by including the shoul- 
ders, neck, and, if necessary, the head, while corrective force 
was provided by pressure over the kyphosis, the front being 
cut away to permit the protrusion of the chest as the trunk 
was pushed forward. Calot has presented photographs show- 
ing recession of marked deformity, and although this is un- 
usual, it must be admitted that the Calot jacket is far more 
effective than ordinary supports, requiring, however, more 
skill in its application and more careful supervision to make 
it tolerable. 

While it may be stated that, under favorable conditions, 
by the use of simple means such as the convex frame in re- 
cumbency and the Calot jacket in ambulation, deformity may 
be prevented and even in some degree lessened; on the other 
hand it must be admitted that, at best, mechanical treatment 
is tedious and difficult; and that it is ineffective under ordi- 
nary circumstances is evidenced by the number of noticeable 
deformities from this cause, the degree being determined 
rather by the character and situation of the disease than by the 
means used to prevent it. 

For example, the cervical and lumbar or free regions of 
the spine are favorable for treatment, and, in the absence of 
complications, recovery without noticeable deformity may be 
anticipated. In the thoracic region, on the other hand, the 
opportunity for deformity is great, and the constant move- 
ment of the thorax in respiration makes it difficult to assure 
the rest essential to repair. 

Repair in milder cases is sometimes accomplished by ad- 
hesion of the adjoining vertebral bodies, but ordinarily the 
loss of substance is so great that symmetrical apposition is 
impossible. In this class of cases final consolidation is some- 
times assured by a callus formation, which involves the lateral 
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masses and even the lamine and spinous processes remote 
from the disease. 

The object of operative treatment is to induce such con- 
solidation of the posterior part of the spine, in order that it 
may serve as an effective splint to prevent deformity and to 
assure the rest that permits repair. 

The first operation for this purpose was, it would appear, 
suggested by Hadra (Trans. American Ortho. Assn., vol. iii, 
1891). He proposed to bind the spinous processes of the 
diseased and adjoining healthy vertebre to one another by 
silver wire twisted in figure-of-eight turns, a procedure which 
had been successfully employed by him in a case of fracture. 

A similar and more comprehensive operation, in that de- 
formity was first corrected and the adjacent spinous processes 
denuded and afterward bound to one another by silver wire, 
was later described by Chipault in 1893. 

Recently F. Lange, observing the toleration of the tissues 
for silk, metal, and other foreign substances, has attempted 
to replace external support by internal splints, which being 
independent of the patient’s control should be more efficient. 
He found tin plated steel to be the best material, and in the 
One successful case which he reports in detail the procedure 
was in brief as follows: The splints were of tin plated wire, 
10 cm. long and 5 mm. in thickness. Incisions were made 
through the skin and fascia, corresponding to the upper and 
lower ends of the splints, which were then inserted beneath 
the muscles close to the spinous processes, on either side of 
the diseased vertebrz, the bulbous extremities being attached 
to the spinous processes by silk to retain them in position. A 
Calot jacket was applied with an opening to prevent pressure. 
This was replaced in six weeks by a celluloid corset worn con- 
stantly for six months, when, the patient being free from 
pain, it was gradually discontinued. 

The operation was performed about two years before it 
was reported in 1910 (Journal American Ortho. Assn., Nov., 
1910). The patient was a boy about twelve years of age, the 
disease at about the tenth dorsal vertebra. Pain was immedi- 
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ately relieved and the progress of the deformity was checked. 
After the support was discarded the boy served as a helper 
to a blacksmith. The metal splints remained in position, hold- 
ing the diseased section of the spine securely. Lange consid- 
ered the transplantation of bone, but because of the additional 
injury to the patient in autoplastic transplantation and_be- 
cause of the difficulty of obtaining suitable material from 
other subjects at the proper time, he preferred to experiment 
with metallic supports. 

Another form of operation on the lines of that of Chi- 
pault, but in a more effective form, has been described by R. 
A. Hibbs, the design being to induce adhesions between the 
spinous processes and at the same time to lessen the promi- 
nence of the kyphosis (N. Y. Med. Jour., May 27, 1911). An 
incision is made along the spinous processes, the interspinous 
ligament is split and separated with the periosteum to either 
side. With a chisel the base of the spinous process of the 
sound vertebra above the diseased area is cut through, and 
the operation is repeated on the spinous processes involved in 
the disease, including finally the sound one at the base. Each 
spinous process is then displaced and tilted downward so that, 
while a part of its base is still in apposition with the surface 
from which it has been displaced, its tip is brought into con- 
tact with the upper part of the area from which the spinous 
process of the vertebra below has been separated. The tis- 
sues are then sewed over the fragments and a support is ap- 
plied. 

This operation was first performed on December 27, 1910, 
and has been repeated on two other patients. In the first case 
an X-ray picture taken three months after the operation shows 
consolidation of four spinous processes, the disease being at 
the second lumbar vertebra. All support had been removed 
on April 5 or about three months after the operation. Hibbs 
suggests that supplemental bone grafting from the tibia might 
be necessary to secure consolidation in younger subjects. 

In an article appearing recently (Jour. Amer. Med. Assn., 
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Sept. 9, 1911), F. H. Albee reports three cases in which bone 
taken from the tibia was transplanted to one side of the spine. 
The spinous processes overlying the disease were split longi- 
tudinally to the lateral side of the centre. The lesser section 
was separated laterally, leaving a wedge-shaped interval into 
which the bone graft was placed. The first operation was on 
June I1, 1911, the last on July 14. The report was apparently 
made soon after, consequently no further details, except that 
primary union was obtained, are given. 

In considering operative treatment it has seemed to me 
that it should be especially indicated in early cases of disease 
in the thoracic region, in which the deformity might be easily 
corrected with but slight separation of the vertebral bodies; 
that Lange’s method was mechanically the best, but that the 
metal splints should be replaced by bone of sufficient strength 
to serve as an immediate support, and which in process of 
absorption might stimulate a callus formation from the neigh- 
boring parts similar to that found in the natural cure. 


The patient who first offered a favorable opportunity for a 
test of the treatment was a boy nine years of age, who was 
admitted to the hospital because of a pressure sore caused by a 
plaster jacket. The disease was progressive as evidenced by 
pain, muscular spasm, and lateral distortion of the body. There 
was a moderate degree of angular deformity, which was suffi- 
ciently flexible as to indicate that there had been no progress 
toward repair, 

On August I1, 1911, the ulcer over the kyphosis being closed, 
the operation was made as follows: The entire length of the 
crest of the tibia was exposed, and a thick, strong section of its 
anterior part, six to seven inches in length, was separated with 
the chisel. This retained the periosteum intact on its upper 
surface and the endosteum on its lower, the medullary cavity of 
the bone being completely exposed. The tibialis anticus muscle 
was drawn over the gap, the skin was sutured, and a plaster 
bandage was applied. 

An incision about four inches long was made a little to the 
right of the median line over the diseased area, and the muscles 
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were separated on either side from the spinous processes and 
lateral masses, the tissue was removed from between the spinous 
processes, and the bony surfaces in the neighborhood freshened. 
The tibial bone was then cut into two equal parts, and the spine 
having been forcibly straightened, these were inserted by the side 
of the spinous processes with the periosteal surface uppermost. 
The muscles were sewed over the grafts and the wound was 
closed. A Calot jacket was applied and to its contour a convex 
stretcher frame was adjusted. 

The patient, after an uneventful period of five weeks, died six 
weeks after the operation, apparently of tuberculous meningitis. 
This complication is relatively so common in all forms of tuber- 
culous disease in children, according to the statistics of this hos- 
pital no more so in those who have been subjected to operation 
than in those who have not, that it is impossible to say whether 
or not the treatment hastened the outcome. Unfortunately, no 
autopsy or even examination was permitted. All wounds were 
closed and the bone grafts were firmly fixed, supporting the 
spine in the corrected position. 


In the literature of the subject but two positive observa- 
tions appear: (1) that in Lange’s case metal splints were tol- 
erated for a period of two years, and that they served the pur- 
pose for which they were used; (2) that in one of the cases 
reported by Hibbs, ankylosis between the spinous processes of 
the lumbar vertebre was secured, and that this union was 
sufficient to support the spine. Furthermore, it is sufficiently 
established that the tissues will tolerate transplanted bone, 
which may serve a temporary purpose as a support and, in the 
process of absorption, stimulate the reproduction of bone 
from the adjacent tissues. 

Bone transplantation from the same individual is usually 
more successful than from other subjects. Grafts are usually 
taken from the tibia for obvious reasons. Possibly sections 
from the ribs, as suggested by Dobrotworski (Zeits. f. Chir., 
Aug. 12, I911), might be equally serviceable. 

As has been suggested, the operation seems to be espe- 
cially indicated in disease of the thoracic region in which the 
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deformity may be easily corrected. In this class of cases the 
tissues are so thin that the bone splints should be buried be- 
neath the muscles to avoid the danger of pressure necrosis. 

The procedure followed by Albee does not appeal to me, 
as the implanted bone is too superficial and is unsymmetrically 
placed. 

Hibb’s operation, which lessens the direct deformity and 
which has, in the reported case, induced ankylosis, might be 
with advantage combined with transplantation. 

At the present time operative treatment is in the experi- 
mental stage, and its actual value can be determined only by 
years of observation. This point of view and the exigency of 
this occasion will excuse the inconclusive report that has been 
presented. 














MODIFIED AUTOGENOUS GRAFTING AND TURN- 
ING SKIN FLAPS TO COVER GRANULATING 
SURFACES. 


REPORT OF EXTENSIVE BURN PRESENTING UNUSUAL FEATURES. 


BY MARTIN B. TINKER, M.D., 
AND 
HOWARD L. PRINCE, M.D., 
OF ITHACA, N. Y. 


THE case reported below, while probably not unique, pre- 
sented many uncommon features. The methods employed are 
also not strictly original, but differ considerably from the 
usual methods employed in such cases. The case is not the 
only one which has been treated by the methods described. 
It has been selected from 35 cases which have been under 
treatment for similar conditions during the past seven years, 
because it illustrates especially well the value of the modifi- 
cations of usual methods described. 


The patient, H. E., aged twelve years, threw gasoline on a 
bonfire in August, 1909. His clothing caught fire and he was 
badly burned over the areas marked in the photograph. With 
the exception of scattered spots on the buttocks and arms, the 
burns were of the second and third degree. In a hospital near 
his home, some weeks after the injury, large Thiersch grafts 
were taken from both thighs of the patient. These grafts failed 
to take, and he was left with large suppurating areas on the 
thighs in addition to the burned surfaces. At the same hospital, 
a like attempt was made with grafts taken from his father with 
the same result. The first of January, he was brought to the 
Ithaca City Hospital. At that time his condition seemed hope- 
less. He was very thin and anemic; appetite and digestion poor; 
temperature ranging above normal; so weak that he had been 
confined to bed for over three months. The raw areas were 
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badly infected, discharging pus freely and covered with sluggish 
granulations. 

Our first efforts were directed to building up the boy’s health 
and strength by general hygienic, dietetic, and tonic measures, 
and to get rid of as much of the infection as possible. All the 
milk and eggs he could take, raw beef juice, 12 oz. a day, plenty 
of fresh air, nux, quinine, and iron were the general measures 
used. Moist weak bichloride of mercury dressings were applied 
locally and changed daily. Under this treatment, he gained con- 
siderably in weight and strength, the hemoglobin percentage 
rose, and the granulating surface became cleaner. 

Deeming him too weak to stand autogenous grafting, grafts 
were taken from others. Seventeen attempts of this kind were 
made, the grafts being taken from fifteen different individuals. 
In every case the grafts did well at first and remained in seem- 
ingly good condition for about three weeks, when in the course 
of a few days they would disappear, leaving no trace. Both 
Thiersch and Wolf-Krause grafts were employed with equally 
complete failure. 

As a last resort, under local anesthesia, long, tongue-like flaps 
were cut wherever possible and turned into the burned area, 
being left attached to normal skin by a narrow pedicle. This 
procedure proved entirely successful and the epithelium rapidly 
covered in the areas between the flaps. Flaps were turned nine 
times ; two flaps on three occasions, only one at other operations. 

Of necessity the application of this method was limited and 
we now turned to small autogenous Thiersch grafts. The 
technic employed was as follows: Over a portion of the granu- 
lating area, the granulations were curetted away or trimmed 
down. Gauze moistened in I to 4000 adrenalin chloride solu- 
tion was laid over the areas so treated. This controlled hemor- 
rhage very satisfactorily. The area from which the grafts were 
to be taken was then prepared with ether and alcohol. and 
parallel lines of infiltration with 1: 500 novocaine solution were 
made. Along these lines narrow strips of Thiersch grafts were 
taken. These strips were cut into small pieces. The denuded 
area was dressed with a thick layer of sterile vaseline spreid 
on canton flannel. Small pieces of the grafts were then applie 
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to the raw surfaces rendered dry by the adrenalin chloride solu- 
tion. They were dressed with gauze wrung out of saline solu- 
tion, over which was placed oiled silk. Because of the large 
amount of discharge from the granulating area, the gauze was 
moistened every four to six hours and changed every twenty- 
four hours. Later on when a rather severe infection with Bacillus 
pyocyaneus occurred, the gauze was moistened with a 1: 10,000 
bichloride without perceptibly influencing the grafts or the infec- 
tion. Careful and thorough cleansing of the skin about the 
granulating surface seemed to be the most efficient means of 
controlling the infection, and its influence varied directly with 
the conscientiousness of the individual doing the cleansing. 

The modified Thiersch grafts managed in this way were uni- 
formly successful and the patient left the hospital entirely healed 
on December 24, IQI0. 

In April, 1911, we decided to try to approximate the extent of 
the area originally uncovered by skin. Of necessity it was an 
approximation. The area of the scar is considerably less than 
that of the original denuded area. Spaces between the flaps 
turned in, which were at that time 2 to 2% inches wide, are now 
from % to % of an inch wide. Any one with much experience 
in burn cases realizes the extent to which contraction takes place. 

The scarred areas were divided into approximate parallelo- 
gtams and triangles and the surfaces estimated in that way. The 
figures thus obtained were 3075 square centimetres (about 500 
square inches). 

The total skin area of the human body is variously estimated. 
Vacher gives 10,500 to 15,000 sq. cm.; Wilmart, 16,400 to 18,- 
700; Lefevre, 14,500 to 15,000; Bordier, 16,717 to 19,445 for 
men 5 ft. 9 inches in height. Sappey, working with six average 
sized adult men, puts the figures at 15,000 sq. cm.; the average 
adult woman, 11,500 sq. cm. The boy in this case was twelve 
years old at the time of his accident, a little over 5 feet tall and 
weighed between 70 and 80 pounds. At the time he left the hos- 
pital in December, 1910, he weighed 98 pounds. Considering 
his size as related to that of the average adult male, it would 
seem that 9000 sq. cm, would be a high figure for his skin area. 
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With a scar measuring about 3075 sq. cm. it seems certain that 
in this case there was well over one-third of the body area 
denuded of skin at one time. 


This case has seemed to us and many other physicians 
who followed the progress of the boy to be of unusual in- 
terest for many reasons. 

The denuded surface was unusually large to be followed 
by recovery. The older text-books all estimate that a burn 
involving more than one-third of the body surface is almost 
sure to be fatal. The careful estimates given above show that 
this area was very much exceeded in this case. 

A second point of great interest and value was the com- 
plete failure to get any results from heterogeneous grafts. 
In many cases of skin grafting, heterogeneous grafts taken 
from one person will fail, while those taken from another will 
“take” successfully. In this case, 17 attempts were made with 
heterogeneous grafts taken from 15 different persons and 
with ultimate failure in every instance. Of further interest 
in this connection is the fact that primarily every one of these 
attempts promised to be successful. Almost all of the grafts 
adhered well, and in most cases seemed to be spreading and 
covering in the raw surface nicely. The improvement would 
continue for about two and a half to three weeks. In several 
cases, the grafted surfaces seemed to be entirely and perma- 
nently covered in with the heterogeneous grafts and the epithe- 
lium which spread over the raw edges. But at the end of 
about three weeks, the grafts began to fade slowly and ap- 
parently dissolve away like ice in water, again leaving a raw 
surface. The results for the first two or three weeks were in 
every caSe encouraging. The disappearance of the grafted 
skin is probably caused by a process similar to hemolysis. 
The grafts and epithelium disappeared in the same way that 
the blood-corpuscles disappear in many cases of blood trans- 
fusion. A further study of this condition would seem to be 
desirable and to promise much of scientific interest. 
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A third point demonstrated to our satisfaction in this and 
in a number of other cases is that it is unnecessary to scrape 
off the granulation tissue in preparing the surface for graft- 
ing. The granulations need be simply trimmed down a little 
with scissors curved on the flat. This gives very much less 
bleeding than entirely to scrape away the granulations as was 
tried on several occasions. The results were as good when 
the granulations were simply trimmed as when they were 
entirely scraped away. 

A fourth point which has been mentioned by other ob- 
servers is that the autogenous grafts do well in spite of in- 
fection. The attempts to get rid of infection in this case 
have been already mentioned. 

A fifth point that we have not seen mentioned in this con- 
nection is the use of a gauze sponge saturated with diluted 
adrenalin chloride solution applied immediately to the fresh- 
ened surfaces to arrest oozing. In this way a very considerable 
amount of blood was saved. 

Sixth, we would again call attention to the fact that both 
the thin Thiersch grafts and the full thickness Wolf-Krause 
heterogeneous grafts were unsuccessful. 

Seventh, an unusual feature deserving emphasis, it seems 
to us, was the turning in of flaps to cover the raw surfaces. 
The advantages of turning in flaps were several: (1) It did 
not create any further raw surfaces; (2) there was much less 
loss of blood than when a surface of any considerable size 
was grafted. Both of these points were matters of great im- 
portance in the case of a boy so weakened, anzmic, and septic. 
(3) Such flaps proved certain to grow if properly used. (4) 
Ultimate results were much better than if grafts alone had 
been employed. The peninsulas of normal skin formed by 
turning in flaps give less scar-tissue contraction, for these 
strips of normal skin soon become naturally elastic and also 
have normal sensation. 

‘Of great importance seems to us the use of local anzsthe- 
sia. In this case it seems highly improbable that the boy could 











GRAFTING IN EXTENSIVE BURNS. 853 


have recovered had general anesthesia been given to him 
repeatedly for small operations, and he almost certainly would 
not have recovered had an attempt been made to cover the 
entire surface or any large portion of it by one operation at 
first. 

There are undoubtedly many less serious cases of burn or 
injury in which a similar procedure would be advantageous. 
Very many patients come through a long and tedious conva- 
lescence, attended by much pain and considerable risk to life 
from septic poisoning, who could be promptly healed by this 
method of skin grafting under local anesthesia with or with- 
out turning flaps as described. The conclusions given have 
been reached after a good deal of experience in handling 35 
cases of this kind. The case described was selected as a text 
simply for the reason that the conditions illustrate especially 
well the difficulties usually met in such cases and a possible 
successful solution of the problem. 














A NEW CONTAINER FOR STERILIZED 
OPERATING SUPPLIES. 


BY KARL CONNELL, M.D., 
OF NEW YORK. 


Instructor in Surgery in the College of Physicians and Su eons, Columbia University; 
Second Assisting Surgeon, Roosevelt Hospital. 


Every device that simplifies the handling of the operating 
room supplies is a step toward absolute asepsis as well as to- 
ward economy of energy. The new container here described 
is such a device, and since it 1s adapted to a single operation 
it has been called the “unit shell.’ It consists of a large longi- 
tudinally split cylinder assembling in one receptacle the dry 
goods needed for one operation, easily packed, and effectively 
sterilized and stored. It is simple, convenient, and time saving 
in the operating room. 

The day of the many small package system in hospital 
practice passed when it became possible to sterilize large 
bundles by vacuum exhaustion and steam under pressure. 
This advance simplified the technic. Preparing and opening a 
few cloth- or paper-covered bundles was found quicker and 
safer than handling many. 

The next step in advance was the use of a large drum- 
shaped metallic container. This drum was more economical 
of space in the sterilizer, less exposed to contamination during 
storage, and more readily accessible to the clean operating 
room attendant than any package hitherto devised. The best 
types were of copper, with holes in the side which were open 
during sterilization and closed immediately thereafter by a 
sliding band. These were designed to stand on a skeleton 
frame in the operating room with an arm to engage the lid 
and open the same when desired, by a foot pedal. Usually a 
full operating room equipment was contained in three or four 
drums. Into these the nurse plunged for supplies with sterile 
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forceps. This type of container has been widely accepted, and 
is a great step toward asepsis and economy of energy. 

The defects in this type, as met with in the writer’s obser- 
vation of hospital work, are partly mechanical. The sliding 
bands become dented and jammed, the lid loosened, the single 
hinge bent, and the closure untrue. The holes are many, and 
closure of all holes is frequently not effectual; either the slid- 
ing band is defective or else the contents get jammed in a hole 
and become contaminated unobserved. Also machinery is 
needed to operate the lid, a lever, a foot pad, and counter- 
weights. As the foot pedal requires a strained posture on the 
part of the nurse, it wastes time when the saving of an instant 
may be important. Also, if the unused contents are to be 
carried over to a succeeding operation, they must be handled 
only by sterile forceps, another waste of time and energy. 
Most important, the contents are subject to contact-infection 
from one case to the next through accidental use of unclean 
forceps and hands in stress of emergency, and many surgeons, 
realizing this danger, assign the most highly trained operating 
room nurse to attend the pedalling and doling out of the clean 
goods, thereby losing her from the operative field. 

To preserve the advantages and to obviate the defects of 
the present metallic containers, the writer devised for the 
Roosevelt Hospital the new type of container now to be de- 
scribed. It has been tried out under adverse conditions, night 
emergency cases, and shifting nursing corps, etc., and has 
been found to meet every requirement. 

The container as shown in the diagram (Fig. 1) consists 
of a longitudinally split copper shell, opening along the back 
on a strong rolling or piano hinge, into two equal halves, 
making when open a flat table, as it were. It closes by a single 
overlapping engaging joint, into a dust-proof cylinder of ap- 
propriate size to fit a sterilizer. For a 16 inch sterilizer it is 
143% inches in diameter over all, and is 18 inches long. 

The shell is planned to carry an excess of all the operating 
supplies required at any operation, towels, all sizes of wipes, 
pads, dressings, cotton and bandages, glassware, safety pins 
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and drainage tubes, rubber goods, etc., as experience dictates 
sufficient for any extensive operation—in fact, everything 
except dishes, instruments, suture material, and surgeon’s at- 
tire. The routine of packing is indicated by written schedule, 
so as to properly apportion the amount of contents and to 
place them where they can be found conveniently. The goods 
of each half are enveloped in a thin muslin cover, which can 
be thrown back to drape the edge of the opened shell, are cov- 
ered by a towel, and are held in place by a detachable wire 
mesh cover. 

The shell is then partly closed and so clasped as to leave 
open a half-inch slit, and is subjected to the usual sterilization 
(Fig. 2). Steam penetration is very effectual, since an entire 
slit is open instead of a few small holes as in a drum, and the 
steam has direct access to the deep interior of the package. 
The exposed surface to steam and to drying in the unit shell 
is 504 square inches, against about 12 square inches in the old 
type of drum. 

Immediately after the completion of sterilization and dry- 
ing, the shell is taken out, the clasps are closed, sealing the 
contents, lock pins are inserted, and the shell is stored for use. 

The advantages to be noted thus far are, a durable shell 
with few working parts not readily to be damaged by mis- 
handling, a strong rolling hinge, and overlapping engaging 
joint ensuring accurate closure, also effective exposure to 
steaming and drying in the sterilizer, and a dust proof and 
locked closure of the single joint of the container during 
storage. 

When to be used, the shell is placed on a stand by a non- 
sterile attendant, and opened flat, making a table 18 inches by 
28 inches (Fig. 3). The two wire meshes are removed by 
a sterile attendant, the muslin covering thrown back, draping 
the sides of the table and exposing the towel covered con- 
tents, accessibly arranged. This entire procedure consumes 
only thirty seconds, and in addition to being a great economy 
of time and energy, eliminates possible oversight in laying out 
necessary supplies and the danger of contact-infection which 








Fic. 


Fic. 1. 



























CONTAINER FOR OPERATING SUPPLIES. 857 


attends the opening of each package in the multiple package 
system. The most skilled nurse need not be assigned to hand- 
ling supplies, as is the case with the present drum method, 
for none of the excess contents will be used on the next case 
and the goods are well protected against extraneous contact- 
infection. 

Much waste motion of the drum system is saved by the 
use of the hand instead of the forceps, and by elimination of 
the pedal and machinery. This saving totals in the shell sys- 
tem five seconds on the average for each article secured, as 
over the drum method under like conditions. The goods are 
also accessible over a wider area, 504 square inches in the 
open shell against 308 inches in two opened drums of the same 
total capacity, thus rendering the individual objects more 
readily found in the shell system. 

At the completion of the surgical operation the shell is 
closed and removed from the operating room and a fresh shell 
placed for the next operation. The used shell can be removed 
and a new clean equipment of goods opened and accessibly ar- 
ranged for the next operation in less than one minute. 

After removal from the operating room, the shell may be 
replenished from stock within a few minutes and is ready to 
be sterilized for future use. 

While the capacity of the container is limited, the apparent 
inelasticity of the contents is minimized by experience in pack- 
ing. An excess of those goods which may meet an unusual 
demand is packed as a routine. Nor does this excess mean 
any waste in material or in labor, for it remains in the shell 
and is merely added to in repacking. Rubber drainage tubes 
and such perishable goods are renewed when deteriorated, or 
about every tenth sterilization, providing they have lain un- 
used so long. The remaining cotton goods are moved toward 
the top in repacking, so as to become browned by many rester- 
ilizations. Occasionally, however, goods will run short in 
some extensive operation and a new unit must be opened. 
This is as quickly done as opening a small package. Minor 
operations may be handled by packing each half of certain 
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shells as a separate unit, opening one side as required for each 
operation. 

The advantage from a stand-point of asepsis of a fresh 
unit for each case is so apparent as to need no comment. 

In conclusion the “unit shell” offers a mechanically strong, 
dust-proof container, more effectively exposed to steam and 
to drying than any metallic container hitherto devised. It is 
capacious, simple, and safe in handling, is time-saving in pre- 
paring for and during an operation, and ensures in the sim- 
plest and speediest manner a clean, new equipment for each 
succeeding case in the stress of a busy clinic. 
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Stated Meeting, Held at the Hospital for Ruptured and 
Crippled, October II, I9II. 


The President, Dr. CHARLES L. Gipson, in the Chair. 





FRACTURE OF THE NECK OF THE FEMUR TREATED BY 
THE ABDUCTION METHOD. 


Dr. Roya WHITMAN presented several patients who had 
been treated by the abduction method for fracture of the neck 
of the femur. The cases illustrated the two types of fracture 
of early life: first, at the epiphyseal junction, which was most 
common during adolescence in weak and over-weighted subjects. 
The injury was often slight, and as the process of separation was 
frequently gradual, the patients, usually, were not brought for 
treatment until months later, then for supposed disease. 

In recent cases the displacement might be reduced by abduc- 
tion and inward rotation, but if the fragments were adherent, 
an open operation was required in order that they might be 
separated and replaced in normal position. 

In the second class of cases the fracture was similar to that 
in the adult, and was caused by direct violence. In all of the 
cases a functional cure had been obtained. 

Dr. Whitman also presented a woman, seventy-four years of 
age, who had been treated by the abduction method for intra- 
capsular fracture. The bone had united without appreciable 
deformity, as demonstrated by an X-ray picture. The patient 
was able to walk with ease, although a slight limp persisted. 
This type of fracture directly involved the joint in the injury, 
as well as in the process of repair, and although perfect function 
might be restored in favorable cases, it could hardly be expected 
in aged subjects. 

Dr. Whitman said the abduction method was a means of 
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applying surgical principles, namely, reduction of deformity and 
fixation of the fragments—principles that had heretofore been 
disregarded in the treatment of this type of fracture. 


THE OPERATIVE TREATMENT OF PARALYTIC CALCANEUS. 


Dr. WHITMAN showed a number of cases illustrating this 
condition. In deformity of this type, in which the resistance 
was lost by paralysis of the calf muscle, the foot atrophied, the 
gait was insecure, and the distortion was progressive. 

The design of the treatment was to substitute the stability 
of bony contact for muscular tension. The astragalus, the centre 
of anteroposterior and lateral distortion, was removed through 
an external incision. The foot was then displaced backward so 
that the tibia was brought into direct contact with the navicular. 
If the peronei muscles were active, they were transplanted into 
the tendo Achillis. Cavus was then reduced, lateral deformity 
was prevented by the malleoli which clasped the foot at its base, 
dorsal flexion was prevented by contact of the tarsus and the 
tibia, and a useful foot, which would support weight without the 
aid of apparatus, was assured. 

This same procedure, Dr. Whitman said, was of service in 
cases of complete paralysis, the so-called dangle foot, and might 
be substituted with advantage for arthrodesis. One case of this 
kind was shown, the operation having been performed on both 
feet. The patient walked well without support, and there had 
been a very appreciable restoration of muscular power, which 
had before been latent. 


ARTHROPLASTY FOR BONY ANKYLOSIS. 

Dr. WHITMAN showed three of these cases. The first patient 
was a woman suffering from chronic polyarthritis of the atrophic 
type. The left elbow was exposed by a posterior cross incision, 
and the upper half of the olecranon was removed. The lower 
extremity of the humerus was removed in a curved line, with the 
convexity uppermost; the remainder of the olecranon was then 
hollowed out to a thin shell of cortical substance, and the head of 
the radius was cut away, leaving a wide interval between the op- 
posing surfaces, over which fascia was sewn. The triceps tendon 
was then stitched with silk to the upper end of the olecranon. 

A similar operation to this was performed on the second 
patient, a boy nine years of age, for ankylosis following scarlet 
fever. Both operations had been done within a few weeks, and 
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passive movement was to be deferred until a sufficient time had 
elapsed to permit repair of the denuded surfaces. It was thought 
that the wide interval between the bones would effectually pre- 
vent union. 

The third case was one of ankylosis of the wrist with flexion 
deformity following infectious arthritis. In this instance a sec- 
tion representing the first row of carpal bones was removed, and 
the deformity corrected. This operation was done two weeks ago. 


EPIPHYSEAL FRACTURE AT THE UPPER EXTREMITY OF 
THE HUMERUS. 

Dr. WHITMAN showed this case to illustrate a perfect func- 
tional cure of epiphyseal fracture and displacement of the upper 
extremity of the humerus. The patient was a boy, eighteen 
years old, who had been treated six years before. The treat- 
ment was an adaptation of the abduction method used so suc- 
cessfully for fracture at the hip-joint, the principle being to 
adjust the long fragment to the small and uncontrollable frag- 
ment. The displacement was first reduced by abduction and rota- 
tion of the humerus. The fragments were then held in apposi- 
tion by fixing the arm in abduction, with sufficient forward 
inclination, by a shoulder plaster spica, either in right angular 
abduction or by elevating the arm to a nearly perpendicular 
attitude. The method was also of service in the treatment of 
other fractures in the vicinity of the joint. 


THE SHOULDER PLASTER SPICA. 

THis was illustrated by a patient who had been treated by 
open operation for fracture at the elbow. It was very serviceable 
whenever it was necessary to hold the arm in an extended posi- 
tion because of lateral deformity at the elbow. The entire limb, 
to the extremity of the fingers, was inclosed in the plaster band- 
age, which included the shoulder and the thorax, holding the 
limb in an elevated position and thus preventing the congestion 
and cedema that the extended attitude induced when the arm was 
dependent. 


THE TREATMENT OF DISEASE OF THE HIP-JOINT BY 
ARTHRODESIS. 

THE patient was a woman who was admitted to the hospital 
for deformity and pain, which had persisted for more than a 
year. Her symptoms were caused, apparently, by an infectious 
arthritis. She had been previously treated for sciatica. 
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The joint was opened through an anterior incision and the 
upper third of the head of the femur was removed, together with 
a section of the upper part of the acetabulum, after the method 
suggested by Dr. Albee. The limb was then fixed in extension 
and abduction. According to Albee’s diagram, the denuded sur- 
faces were brought together by abduction, but if the joint was, 
as in this class of cases, fairly normal, no such contact was pos- 
sible, and as in this instance, the interval must be filled by new 
bone formation to assure ankylosis. 


BACKWARD DISLOCATION AT ELBOW. 

THIs patient, a boy nine years old, had been treated for 
several weeks before admission to the hospital for supposed frac- 
ture. The joint was opened by a posterior incision and the dis- 
location was reduced. The operation was done three weeks ago, 
and perfect function was expected. 


EXTREME TALIPES EQUINO VARUS. 


THE patient, a boy, nineteen years of age, came under Dr. 
Whitman’s observation six months ago for a deformity which 
had been caused in early childhood by a cut with an axe which 
had severed the dorsal flexors of the foot. 

At the first operation, the varus had been overcome by 
wrenching, and the contraction of the toes by tenotomy of the 
flexor tendons. Three months later, the equinus was overcome 
by force and by division of the tendo Achillis. The correction 
had been aided by constant use of the foot, which had been fixed 
in plaster during the treatment, and the patient had lost but two 
days’ work in the interval. He now wore an ordinary shoe and 
walked without a limp. The long disused muscles were rapidly 
recovering functional ability. 


A METHOD OF CORRECTING FIXED SCOLIOSIS. 


A number of patients were shown by Dr. Whitman to illus- 
trate this method, which was devised by Dr. E. G. Abbott, of 
Portland, Me. In the treatment of other deformities it was 
generally recognized that correction and over-correction was the 
first essential, after which the improved position might be re- 
tained by increasing the muscular strength and control. 

In this deformity the attempt had usually been made to train 
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the muscles with the aim of correcting or lessening the distor- 
tion, or to apply braces to prevent an increase of the deformity 
already present. Correction, forcible or otherwise, had been 
attempted while the spine was extended or even hyperextended. 
The essential difference of the Abbott method was to flex the 
spine in order to remove all tension before attempting to cor- 
rect the lateral deformity and the rotation incidental to it. 

The patient was placed upon the back in a narrow ham- 
mock in a rectangular frame of gas pipe, provided with an 
adjustable extension for increasing the forward flexion of the 
body. The trunk was then drawn laterally and twisted in the 
reverse direction of tue curvature, and a plaster support was 
applied. Later, a large opening was made over the flattened 
side of the chest to permit expansion under the influence of 
forced inspiration. The treatment was repeated at intervals, 
until, if possible, over-correction was attained. 

The immediate results in the cases under treatment encour- 
aged the hope that this was a practicable method of overcoming 
deformity in this intractable class of cases. 


FRACTURE OF THE HIP TREATED BY THE ABDUCTION 
METHOD. 

Dr Joun B. WALKER presented a woman, twenty-six years 
old, who slipped and fell, fracturing the neck of the femur... On 
the following day a long side splint was applied without exten- 
sion. With this she was confined in bed for twelve weeks. She 
left the hospital on crutches and was obliged to continue their 
use during the following eighteen months, for no union was 
present. Two years after the original accident she entered Belle- 
vue Hospital. When standing with the aid of crutches the left 
lower extremity hung apparently helpless; the glutei and other 
muscles of this thigh were moderately atrophied. Measurements 
showed 6 cm. shortening, confirmed by a radiograph, which 
showed the great trochanter to be displaced far upward. 

Treatment was at once begun by applying a Buck’s extension 
with fifteen pounds weight in order to reduce the shortening if 
possible. The weights were very gradually increased up to forty- 
five pounds. At the end of six weeks the continuous traction 
had diminished the shortening to 3 cm. An operation was now 
performed to bring the separated fragments together and secure 
them in apposition. 
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An incision beginning 2 cm. below the left anterior superior 
spine was extended downward and backward to the posterior 
margin of the trochanter and then vertically down the thigh, the 
soft tissues were divided, the capsule exposed and divided, expos- 
ing the fracture which had occurred, roughly, transversely 
through the femoral neck, the proximal fragment consisting of 
the upper third of the femoral head. Considerable callus was 
removed, and the fractured surfaces were freshened by the 
rongeur. By traction and abduction the freshened fragments 
were brought together with great difficulty. 

A steel drill was passed through the great trochanter, the 
neck, the head, and into the wall of the acetabulum, thus spiking 
the fragments firmly together. The wound was closed with a 
small rubber tissue drain. A plaster spica was applied from the 
lower border of the ribs to the toes. 

The wound healed uneventfully; the patient was confined to 
bed for eight weeks. Four weeks later a Thomas hip splint was 
applied and she went about on crutches, discontinuing the splint 
at the end of one year. Five months after the operation, the 
drill, which was loose, was easily removed by small forceps. 

Two years after the operation there is some motion at the hip. 
Less than 2 cm. of shortening exists. She walks without a cane, 
is free from pain, and is supporting herself by doing regular work. 


THE OPERATIVE TREATMENT OF THE DEFORMITY OF 
POTT’S DISEASE. 


Dr. RoyAL WHITMAN read a paper with the above title, 
for which see page 841. 
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doubt the wonderful saving of life when Antitoxin is admin- 
istered early in the disease. 

‘‘The mortality among cases treated on the second day has 
never exceeded 5.4 percent, while it was much higher among 





ivery 
Dose 
in 
Sterile 
Glass 


Syringe 


those treated on and after the third day of the disease.’’—O/ficial 


Bulletins, Department of Public Health and Charities, Philadelphia, 


The 
Mulford Diphtheria Antitoxin 
heads the list everywhere 
It meets every test for efficiency, for concentration, 


for convenience in administration, and can be supplied 
by every reliable pharmacist. 





H. K. Mulford Company 


New York Philadelphia San Francisco 
Chicago Kansas City 
St. Louis Atlanta Seattle Toronto Minneapolis 


When writing, please mention ANNALS OF SURGERY, 














9 
Nature $ method of providing against the admission 





ANNALS OF SURGERY ADVERTISER 

















of septic matter is by plastic infiltration, then follows an 


Effort to wash out the offending matter by an 


exudation of serum. 


To obstruct this wise system by the 


use of escharotic antiseptics, acts to 


Produce conditions 


which have the effect of 


Glyco- 
Thymoline 


delaying 
Aids nature in her pro- 
Resolu- cess of repair, maintaining 
e the fibrin in soluble form, stimu- 
tion lating capillary circulation, fostering 


and sustaining cell growth, resulting in 
the rapid formation of healthy granulations. 

A practical dressing for all wounds, burns, 
and ulcerated conditions. 


SAMPLES AND LITERATURE IF YOU MENTION 
THIS JOURNAL. 


KRESS @ OWEN CO. 
210 Fulton Street New York 
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J. B. LIPPINCOTT Co. 


‘@ PUBLISHERS, PRINTERS, AND BOOKBINDERS -® 


227-231 South Sixth St., Philadelphia 








YPESETTING, Illustrating, Printing, 

Binding, and Mailing of Weekly and 

Monthly Periodicals, Catalogues, 

Genealogical, Historical, and Medical 

‘ Works, Fine Editions of Books of all 
descriptions for general or private dis- 


tribution. 
PUBLISHERS OF 


Lippincott’s Monthly Magazine 








Telephone, Lombard 2105 :: Printing and Binding Dept. 


J. B. LIPPINCOTT COMPANY 
227-231 South Sixth Street, Philadelphia 
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J A PANACEA 
a7) FOR PAIN 
- 


Hyoscine-Morphine-Cactin 
Compound 


‘A long stride ahead” as a general anesthetic and pain-reliever. Safer and 
better in every way than chloroform and ether, aird morphine alone or otherwise 
combined. Pushed to full effect it produces an anesthesia under which the most 
extensive operations may be performed ; given in smaller doses and supplemented 
by a few whiffs of chloroform it allows the surgeon to work at leisure upon a patient 
who will, upon being shaken, respond to questions and even rise and turn over ! 

The most certain and speedy analgesic—in neuralgia, unbearable colics, and 
any painful malady—given hypodermically or by mouth. 

In obstetrics, to dissipate the nervous apprehension of the mother, to conserve 
her strength, and to subdue the pangs of childbirth it truly is a godsend. 

Sold in tubes of 25 at goc per tube and in bottles of 100 at $1.50 per bottle. 
Sample and booklet sent on request. 


The Abbott Alkaloidal Company BRANCHES : 


SAN FRANCISCO, 371 Phelan Bldg. 
Meme Gilles end Labevateries SEATTLE, 225 Central Building 


CHICAGO NEW YORK, 251 Fifth Avenue 




















Ohe “Master” 
Elastic 
Stocking 


Ja 


DIRECTIONS 











IT PULLS oe 
ON LIKE A BOOT posite corresponding points on 


the cut. Give length from 
floor to F, 








POMEROY COMPANY 
34 East 23d Street 
NEW YORK 


WRITE FOR CATALOGUE 





PHYSICIANS NET PRICE LIST 

Heavy Silk Fine Silk Thread 
Garter Stocking, Ato E, $3.56 $3.00 $1.88 
Garter Legging, C to E, 2.62 2.25 1.65 
Knee Stocking, A to G, 5.62 4.87 3.37 
Knee Legging, C to G, 4.69 4.12 3.15 
Knee Caps and Anklets, 2.25 2.06 1.57 

On receipt of price we deliver the goods by mail. 
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Monosodium-Diethyl-Barbituric Acid 


A freely soluble hypnotic for 
use by mouth, by rectum and 
subcutaneously. Being read- 
ily absorbed and rapidly ex- 
creted, it is distinguished by 


PROMPT AND RELIABLE 
SOPORIFIC EFFECT 


FREEDOM FROM CUMULA- 
TIVE TOXIC ACTIONS 


Superior to the sparingly soluble 
diethyl-barbituric acid of Mering. 
Advantageously replaces chloral in 
threatening delirium tremens; use- 
ful in the treatment of morphinism. 


Dose: 5 to 15 grains (1 to3 tablets) 





Brom-Isovaleric-Acid-Borneolester 


Combines the action of vale- 
rian with that of bromine, butis 
readily taken and well borne, 
causing no eructation or other 
untoward symptoms. Exhibits 


VIGOROUS SEDATIVE AND 
NERVINE EFFECT 


INNOCUOUSNESS EVEN IN 
LARGE DOSES 


Decidedly effective in neuras- 
thenic and hysterical conditions, 
obviating subjective difficulties— 
mental and physical fatigue, head- 
ache, nervousness, insomnia, etc. 


Dose: 1 to 3 pearls several times daily 


Literature from 


SCHERING & GLATZ 


New York 























Despite the fact that the therapeu- 
tic value of Ergoapiol (Smith) is so 
decisively established that it is now the 
most extensively employed agent of its 
class, it is worthy of mention that the 
superiority of the product is due to the 
special form of its chief constituent, 
apiol, and the excellent quality of its 
other components. 

The apiol employed in the production 
ef Ergoapiol (Smith) differs radically 
from the various commercial apiols, in 
that it is decidedly more potent as a 
utero-ovarian stimulant, yet does not 
produce any objectionable by - effects. 
This apiol, which is used exclusively as 
an ingredient of Ergoapiol (Smith), and 
is not procurable in any other form, is 
manufactured by a process of our own 
invention, whereby the drug is obtained 
in a true state. 

It is because of the special form of 
its principal constituent, and the excel- 
lent quality of its other ingredients, 
that Ergoapiol (Smith) affords results 
which cannot be obtained from mixtures 
of “commercial specimens” of its com- 
ponents ; hence it is important that the 
practitioner guard himself against substi- 
tution when prescribing the preparation. 


/ For 
AMENORRHEA 
DYSMENORRHEA 
MENORRHAGIA 
METRORRHAGIA 
| on 


ERGOAPIOL (Smith) is supplied only in 


pac kages containing twenty c apsules 
DOSE: One to two « apsules three 
or four times a day 


SAMPLES and LITERATURE 
SENT ON REQUEST 


MARTIN H. SMITH COMPANY, New York, N.Y.USA.B 
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Lukens 
Oylo 








Trade Mark. 








Herewith is presented the ideal intesti- * 
nal suture on needies for hollow viscera 


ADVANTAGES 


They have the well known strength of the 
cable being composed of smaller individval 
strand$; Because of the peculiar body pos- 
sessed by this strand it makes the safest knots 
and will not become readily tangled; Oyloidin, 
the composition with which they are impreg- 
nated, renders them absolutely son-capillary; 
The needle cannot possibly become unthreaded; 
They pass through the tissues with the greatest 





idin-Silk 





Lukens 
Sterile Catgut 


Trade ( Bartlett Process) Mark 


The Standard in 
the World’s Largest Clinics 


BECAUSE 


it is the highest development of the 
catgut ligature. 

It is sterile, antiseptic, supple, elastic, 
strong, easily seen, will not untwist in using, 
and is more than usually resistant to absorption. 

The only iodine catgut guaranteed 














against deterioration. 
Sizes 00-4 Plain 
Sizes 00-4 Tanned 
C. DEWITT LUKENS CO. 
ST. LOUIS, MO., U.S. A. 
Samples npon request. 


ease. 
White or Iron Dyed 
Sizes 1-2-3 
Cc. DEWITT LUKENS CO, 
ST. LOUIS, MOQ., U.S.A, 


All Dealers. Semples upon request. 









All Dealere. 














THE NEW INTERNATIONAL 
ENCYCLOPEDIA SAYS 


Cod Liver Oil is one of the most valuable therapeutic 
agents, that the benefit derived from it in diseases asso- 
ciated with loss of flesh cannot be over-estimated. 


There is no truer, purer, more dependable prepara- 
tion of Cod Liver Oil than 


Scott’s Emulsion 


it is scientifically perfect, has No Alcohol, no drug, 
does not separate, and is tolerated by the most 
sensitive stomach, 


SCOTT & BOWNE, 
Bloomfield, N. J. 
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ESSENTIAL BLOOD ELEMENTS 


Which all convalescents lack, have been found by 
thousands of the leading physicians for their patients in 


BOVININE supplies all this as no Beef Extract can. It 
raises the Opsonic Index to normal standard and prevents 
chronic invalidism. 

BOVININE is not only a perfect nutritive tonic in itself, but 
being rich in elementary iron and all essential elements neces- 
sary for complete cell reconstruction and nutrition, it 
re-establishes completely normal metabolism, thus assuring a 
quick recovery from all wasting diseases. 

Write for Sample, also for one of our new Glass (sterilizable) Tongue Depressors 


( THE BOVININE COMPANY 
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AN ABSOLUTE CHECK ON STERILIZATION 


INDICATOR 


75 West Houston St., New York City 

















DIACK 


























RELIABLE INVARIABLE INEXPENSIVE 
A fusible tablet in a glass tube to be put in center of package going into autoclave 


TABLET MELTS ONLY WHEN STERILIZATION IS COMPLETE 





If the time has been too short; 

If the temperature has been too low; 
If the pressure gauge is incorrect; 

If the packages were too large; 

If the packages were too dense; 

If the attendant has been lax; 


THE TABLET WILL NOT MELT 





| A. W. DIACK, 400 Newberry Bidg., DETROIT, MICH. 


BACTERIOLOGICAL CONTROL OF DRESSINGS DOES 
NOT COMPARE IN EFFICIENCY, RELIABILITY, 


PROMPTNESS OR ECONOMY WITH THIS METHOD. 


Write For Sample 











INTERNE WANTED 


POSITION as interne in the Emergency 
Hospital, Buffalo, New York. Open at 
the present time owing to illness compelling 
one of the present internes to resign. 
Hospital modern in every respect, plenty 
of surgery, as well as general medicine, 
excellent opportunity to gain the experience 
most needed by a young man before start- 
ing to practice. Make application to the 
Emercency Hosprrar, Buffalo, N. Y. 
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is especially valuable 
when there is torpidity 
of the bowels or intes 
tinal sluggishness ar 

ent of the 





SAL HEPATIC 





-d bile that too 
the so-called ““bil- 
e same time an 
i of normal bile is 

by demonstrating its 
value as a liver stimulant and true 
cholagogue. 


BRISTOL-MYERS CO, 


277-281 Greene Avenue, 





Write for free 
sample. 


BROOKLYN,NEW YORK, U.S.A. 
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THE CHRISTMAS CAR 


By Minna Irving 
. 


WANT to get a Christmas gift 
To please my daughter dear, 
I’ve thirty hundred for it too,” 
Said Papa Vanderveer. 
“T’ve thought of every blessed thing, 
From furs to lingerie, 
But nothing that she hasn’t got 
Suggests itself to me.”’ 


$ 


He bought a magazine, the ads 
With interest he eyed, 

‘“‘A motor-car, the very thing!”’ 
Delightedly he cried. 

So when the bells of Christmas pealed 
Across the frozen drifts, 

One maiden found an auto-car 
Among her Christmas gifts. 


THE CAR IN COLD WEATHER 
By Churchill Williams 


HE number of those who lay up 
their cars for the winter is now 
few. The automobile has _ be- 

come an all-year-around vehicle. If 
there is not so much pleasure to be 
had from it in the winter as in the 


summer, enough remains to make its 


use well worth while. The man who 


with the first win- 


to 


puts away his car 
ter storm is almost sure regret it, 


sunshiny 
days cold to 


keep the road-bed firm, the travel of 


again and again, on those 


when there is sufficient 


iron-tired vehicles has perhaps worn 


down the worst of the ruts, if any, 
and the bracing air invites a run Into 
the country. Moreover, except for 


those who ean afford to spend for al- 


most whatever they faney, the use of 


the ear during the winter does not 
imply the possession of a limousine 
body. The perfect protection from 


weather that such a body alone affords 


When writing. 
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please mention 


is, of course, justification for its adop- 


tion, if within one’s reach, and _ its 
employment is steadily increasing. 
But the limousine is expensive, not 
only because of its greater first cost, 
but also beeause of the heavier 
charges for upkeep entailed by its 
weight and the essential accompani- 
ment of a chauffeur. The man who 
drives and probably also looks after 
the general welfare and eleaning of 
his ear must, therefore, be content 
with a regular touring or roadster 
body. During cold or inclement 
weather he must rely for the protee- 
tion of his passengers and himself 


upon the folding water-proof top and 


the windshield with whieh most ears 


are regularly equipped, and upon the 
of 


Furthermore, it should be said 


front doors now attached to many 


them. 


right here that, if proper attention be 


given to the selection of a durable 
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@ All that you can ask of a motor car is 
good service. Q Service is quality in-built. 


@ You can not reasonably expect good 
service from a car whose chief menit is its 
price, nor from a motor car hastily thrown 
together from materials none too closely 
inspected and tested, nor from a car 
whose splendid finish covers a multitude 
of mechanical sins. That kind of car 
keeps your pocketbook slim. 


@ An automobile should be an investment 
in economy. In buying then you must 
consider the cost of maintenance ; some 
cars, as you know, pile up repair bills in 
a single season that fairly equal the 
purchase price of the machine. @ With 
the Paige, the first cost is practi- 
cally last cost. The Paige is built for 
your needs. It is a quality car in every 
nut and bolt—every rod and gear. 


SURGERY 
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Beverle 


@ The chief merit of the Paige is in the 
quality of the materials assembled by 
workmen of quality in a factory where 
the old fashioned idea of doing things 
right, if they are to be done at all, pre- 
vails from the experimental room to the 
shipping room. 


@ There are motor cars cheaper than the 
Paige, but under present conditions it is 
impossible to build a better motor car for 
less than $1,000. Att that, there is 
25 per cent. more motor car 
value in the Paige at $975 than 
in most cars selling up to $1,400. 
We make this statement only because 
hundreds of owners have made the same 
statement of their own accord. 


@ Make a comparison for yourself. If 
you do, we have no doubt of your 
eventually buying a Paige. 


PAIGE-DETROIT MOTOR CAR CO. 


248 21st Street 


Write for Literature 


Detroit, Mich. 





“ig Mer rquisc: $ 1 600 


Comple pletely Eguipped-@, 
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The Car in Cold Weather 


material for the top, to its careful 


fitting, preferably with side curtains 
that meet the edges of the windshield 
height, and to the 


for thei entire 


choice of a windshield that allows of 
its use in wet or misty weather with- 
out interference with the vision of the 
driver—if these precautions be taken, 
anyone in ordinary health can be thor- 
oughly comfortable in such a car, pro- 
vided further he or she dresses him- 
self’ appropriately. 

It is, however, upon the efficiency 
of the ear itself that comfort and 
pleasure ultimately depend. To secure 
this in winter with its rapid, and, in 
some latitudes, severe changes of tem- 
perature and atmosphere, the mechan- 
ism of the ear as a whole, and that of 
the motor in particular must receive 
is needed 


rather more attention than 


in summer. Freezing radiators, 


pumps, piping, and water jackets 


have almost ceased to be bugaboos, 


except where the thermometer makes 


quick tumbles well below the zero 


mark. Denatured aleohol mixed with 
the cooling water will effectively pre- 
vent freezing within probable limits, 
and it will do no harm to the metal 
The 


tion of aleohol to water required by 


parts or rubber joints. propor- 


the lowest temperature likely to be 
encountered ean be speedily and ac- 
curately determined by floating in the 
mixture an inexpensive little instru- 
equipment 


ment to be obtained at 


stores and popularly known as a 


freezometer. It should be remembered, 


however, that aleohol under the heat 
generated by the engine, evaporates 
somewhat rapidly, and it is necessary 
therefore to make tests of the mixture 
more or less fre- 


in the radiator, at 


quent intervals, adding alcohol as re- 


quired, to bring up the solution to the 
proper strength. Less effectively reg- 
ulated because a single adjustment can 
not be made to provide fully against 
wide 


the influence of a range of 


changes, is the funetioning of the 
motor. The consistency of lubricating 
oil and the composition of the gas 


mixture will vary with heat or cold, 


and, while the phenomena thereby pro- 
duced are fairly familiar to most 
motorists, as are also the means em- 
ployed to correct these, a tew sug’- 
gestions along general lines may not 
be out of place. 

Perhaps the most common diffieulty 


eold 


starting the engine, unless the ear has 


experienced — in weather is in 
been kept in a reasonably warm place. 


Low temperatures interfere with va- 


porization, and, under such cireum- 
stances, the most that ean be done, for 
the purpose of starting, is to see that 
over-rich 


the cylinders receive an 


charge. Some carburetor air-intakes 
are now supplied with a shut-off valve, 
which, if closed, puts an extra strong 
suction upon the gasoline nozzle. 
Where this valve is lacking, and prin- 
ing the earburetor does not achieve 
the purpose, the auxiliary air valve 
should be held tight by serewing down 
its adjustment, or by covering it or 
the fixed air opening with a eloth large 
enough not to be sucked in, this being 
as soon as the 


removed, of course, 


engine has warmed up. If, however, 
the motor still refuses to start, a few 


drops of gasoline injected through 
ach of the relief cocks, will usually 
do the trick. 


‘ases I have got immediate results by 


In specially obstinate 


draining the radiator and refilling with 
boiling water. A eloth wrung out in 


boiling water and wrapped around the 
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For Treatment of Chronic Bronchitis, Tuberculosis, etc. 


Proposote is creosote phenyl-propionate—creosote combined with phenyl- 
— acid—a true chemical combination, equivalent (approximately) to 

per cent. creosote. Its uses are the same as those for which creosote has 
long enjoyed a noteworthy reputation. ; } 

Proposote has this important advantage: being insoluble in acid media, it 
ge through the stomach unaltered by the gastric juice, to 

e slowly broken up by the alkaline fluids of the small 

intestine, and may be given in gradually increas- 
ing doses until the desired effect is obtained. 
Prolonged clinical tests show that the dis- 
tressing eructations attending the admin- 
istration of creosote do not occur when 
Proposote is given for even a protracted 
period and in full doses. 












Elastic gelatin globules (10 minims), boxes of 25 and 100. 
WRITE FOR DESCRIPTIVE PAMPHLET. 





Santal Oil in New and Improved Form. 


Stearosan is santalyl stearate—santalol combined with stearic acid—a true 
chemical compound, equivalent to about 50 per cent. of santal oil. 
It is indicated in chronic catarrhs of mucous membranes, notably in gonor- 
rhea, cystitis, urethritis, vaginitis, and in pulmonary disorders, such as chronic 
bronchitis and bronchorrea. 
Stearosan possesses therapeutic properties similar to those 
of santal oil. Moreover, it is not attacked by the 
acid gastric juice, but passes into the small 
intestine, where it is broken up or-emulsified 
by the alkaline fluid and absorbed without 
difficulty. Being non-irritating to the 
gastric mucosa, it may be administered 
in increasing doses until the desired 
effect is obtained. 


Elastic gelatin globules (10 minims), boxes of 25 and 100. 
LITERATURE FREE ON REQUEST. 





PARKE, DAVIS & COMPANY 


N LABORATORIES: Detroit, Mich., U.S.A.; Walkerville, Ont.; Hounslow, Eng. 
BRANCHES: New York, Chicago, St. Louis, Boston, Baltimore, New Orleans, Kansas City, Minneapolis, 
Seattle, U.S.A.; London, Eng.; Montreal, Que.; Sydney, N.S.W.; Bombay, India; Tokio, Japan; 
St. Petersburg, Russia; Buenos Aires, Argentina, 
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inlet pipe will sometimes prove effeet- 
ive. 

Owing to the facet that, in cold 
weather, the engine has a_ tendency, 
unless assisted as above, to draw in a 
much diluted or badly mixed charge, 
carburetor 


which burns too slowly, 


fires, from a flare-back down the in- 
duction pipe, are somewhat frequent. 
These carburetor fires are alarming, 
and unless speedily checked, may do 
serious damage to the ear, and pos- 
sibly to the building in which it stands. 
In any event, not a moment should be 


The 
promptly 


lost in making an end to them. 
gasoline supply should be 
cut off at the tank, and every en- 
deavor made to get the engine going 
fast. If that 


the fire will be drawn up through the 


ean be accomplished, 
induction pipe and the gasoline sup- 
ply quickly exhausted. Should it not 
be possible to start the engine, a small 
eupful of carbon tetrachloride, or the 


bakine soda thrown 


same amount of 

on the flames will quickly smother 
them. The use of sand for extin- 
guishing purposes, I discourage, as, 


even if effective, it generally involves 
dismemberment and thorough cleaning 
of all the working parts of the motor 
upon which it falls. In any event, do 
not attempt to put out such a fire with 
Water 


even a sinall conflagration of this na- 


water. will not extinguish 
ture; on the other hand, it is likely to 
float the flaming gasoline and so spread 
its attack. 

But, even after having warmed up, 
the motor of the average car will not 


eold 


weather unless special provision be 


give the best results in very 


made to prevent the too-rapid dissipa- 
tion of its heat. Most water systems 


are designed to have ample capacity 
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The Car in Cold Weather 


during ex- 


for cooling the engine 
tremely hot weather, with the result 
iat the cooling is overdone under the 
influence of low external temperatures. 
This fault may be easily overcome in 
several sheet of 


ways. A heavy 


asbestos paper or of thin metal may 
be fastened against the outside of the 
radiator, covering one-half or more of 
its surface, and thereby neutralizing 
radiation to a considerable extent. 
Also the fan belt may be loosened so 
as to allow of a slip that cuts down 
the draught, or in extreme cases, be 
this last 


removed entirely, though 


seems to me to be decidedly risky. 


Oceasionally a blanket or quilted 
covering is fitted over the whole hood, 
also with the idea of reducing radia- 
tion. Any one of these expedients, 
together with the application to the 
carburetor of a pipe to convey hot air 
from the neighborhood of the exhaust 
line, or, if permitted by the eonstrue- 
tion of the carburetor, of pipes to 
maintain a cireulation of hot water or 
hot air around the vaporizing chamber, 
will generally result, even during the 
coldest spells, in a motor efficiency not 
so far below that obtained in summer. 
But 


helps to the production ot a 


in some instances, even with all 
homo- 
geneous gas mixture, it may be found 
wise to maintain a slightly greater ten- 
sion upon the spring of the supple- 
mentary air-inlet valve, with the idea 
of inereasing the draw upon _ the 
nozzle. 

The influence of low temperatures 
oils and ecom- 


upon all lubricating 


pounds is to thicken them. Thereby 
their flow is made more sluggish and 
the feed The decided 


improvement, within the few 


slower. very 
past 


years, in the production of oils in- 
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Hunyadi Janos 


is a genuine Natural Laxative Water. The chief reason 








why physicians prescribe Natural Laxative Waters is because 
they are known to contain, in a natural state, active remedial 
substances. A Laxative Water which is manufactured and 
offered to the physician under the guise of a matural water is a 
deception detrimental to the patient, 








Pantopon-Anesthesia 


sets a new mark in surgical technique 


With an injection of } grain Pantopon an hour before, and 
another similar dose just before, the operation, “the initial stage 
of induction is almost ideal; the patient is absolutely tran- 
quil, and the calming and quietening effect of the drug is much 
more marked than is the case with scopo-morphine. There is 
no struggling or excitement, the patient breathes deeply and 
regularly, the pulse is full and slow, there is an absence of all 
signs of negativism, and once the case is under a very small 
amount of anesthetic suffices to keep it in a suitably 
relaxed condition al ha surgeon.” Leipoldt, in The 
Lancet (London), Feb. 11, 1911. 


Pantopon is Sahli’s new opium preparation, consisting of the total 
alkaloids of opium, as a unit, not an artificial mixture; non-irntating 


and injectable. In European circles it is ousting morphine i in many 


respects. Sample and Literature on request 


THE HOFFMANN-LAROCHE CHEMICAL WORKS 
65 FULTON STREET, NEW YORK 











The WA LKEASY CLINTON 


ARTIFICIAL LEG 
u Cur Art catalog contains vaiuable informe. | CASCARA ACTIVE 


tory to applying an Art Limb. How Soon to 





Apply. Art Limbs for Children. Directions FOR CHRONIC CONSTIPATION 
for Self-Measurement, etc., etc. 
DoeES NoT GRIPE 
Groarae R. Fuirer Co., Rocwestar N. .Y. 
Branehes, Buffalo, Boston, Philad iadelph A palatable and highly active prepara- 








tion of CASCARA SAGRADA, 
THOMAS V H PPER & S | Bach fluidounce imperial represents 
° one avoirdupois ounce of selected drug. 


S d Safe Laxative for 
Engraving. Printing & Stamping Children and Adults. 


DOCTORS’ STATIONERY OUR SPECIALTY WRITE FOR FREE SAMPLE. 


| BRISTOL-MYERS CO. 


| Samples Submitted 911 Walnut Street | 
Estimates Given. Philadelphia, Pa. BROOKLYN - NEW YORK. 
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tended for use in internal-explosion 
motors has reduced to a minimum the 
troubles formerly experienced from 
this source, but even yet it behooves 
the wise motorist to wateh his lubri- 
‘ating system rather closely during 
cold weather. In motors in which the 
lubricating system is self-contained 
that is, having the oil supply in the 
base from which it is fed into chan- 
nels into which the connecting-rod 
ends dip and from which they in turn 
splash the oil onto the walls of the 
eylinders—the oil has small chanee to 
receive warmth from the engine until 
it has all been distributed by the pump 
and returned to the reservoir. Under 
these circumstances, lubrication, for at 
least a short time after starting the 
engine, may not be all that it should 
be, and while I have never personally 
known any serious injury to result to 
crankshaft bearings or cylinder walls, 
it is well to remember the conditions 
existing, and not push the motor to its 
limit until it seems certain that thor- 
ough circulation of the oil has been 
established. The use of a _ free-run- 
ning oil, however, will practically 
eliminate danger of this sort, and, at 
the worst, inspection of the oil drip 
at the gauge, whether this be on the 
dash or elsewhere, should warn the 
operator of any failure in plenty of 
time. 

In the case of the transmission and 
differential boxes, it has been my ex- 
perience that the best results are ob- 
tained from employing a somewhat 
lighter-bodied oil or grease in eold 
weather than in summer, particularly 
as, in most ears, it is upon the splash 
from the churning gears that the shaft 
bearings in these places must depend 


for lubrication. In all grease cups, 


such as those at spring suspensions, at 
steering-rod joints, and the like, that 
are exposed directly and continuously 
to the cold, it is certainly better to sub- 
stitute a soft grease for the heavy 
compound that is equally effective and 
far more cleanly in warm weather. 
The only exceptions to this rule are 
those grease cups that are under the 
hood or those upon which the heat 
from the motor flows back. 

Paint, varnish and upholstery are 
likely to suffer more in winter than in 
summer, other things being equal. 
Cold tends to make them brittle and 
more susceptible to cracking and _ peel- 
ing. In cold weather, too, the wash- 
ing of the ear is apt to be done 
hastily, mud being allowed to aeeumu- 
late and wet surfaces not being thor- 
oughly dried. This means, aside from 
the slovenly appearance it lends the 
var, that the finely glazed surfaces 
soon lose their gloss, and are the 
more easily attacked by the acid that 
is in all road dirt. Leather likewise 
stiffens in cold weather, and is there- 
fore inclined to crack wherever a fold 
oceurs. This is more particularly so 
in leather that has been in use several 
seasons and has lost some of its elas- 
ticity. In cleaning the ear in winter 
every care should be taken thoroughly 
to soften eaked mud with the stream 
from the hose before attempting to re- 
move it with the sponge, and every 
inch of painted surface should be 
dried with soft cloths and a chamois. 
Finally, varnished surfaces, particu- 
larly those of the hood and dash, as 
well as the leather upholstery, should 
be lightly gone over occasionally with 
a flannel moistened with a good furni- 
ture polish. This coating should be 
rubbed off with a dry clean flannel. 
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PRIZE WINNERS 


The committee of judges who examined the articles 
submitted to us in competition on the subject of 











Vaginal Douche Therapy 


have rendered their decision, awarded the prizes, and 
checks have been mailed to the following physicians: 


L. Porsenna Solsman, M. D., 

137 Blue Hill Avenue, Boston, Mass Ist prize, $300.00 
W. T. Marrs, M. D., Peoria Heights, II. 2nd “ 200.00 
Nelson Du Val Brecht, M. D.., 

609 22d St., N. W., Washington, D.C 3rd“ 150.00 


Dr. Leonard Keene Hirshberg. 


1937 Madison Ave., Baltimore, Md a+ = 125.00 
Franklin Perry, M.D., 
Parkers Prairie, Minn. Sth “ 100.00 
Frederick V. Mohn, M. D., 
4 & 5 Sepulveda Bldg., San Pedro,Cal. 6th “ 75.00 
Dr. William Brady, 
1008 Lake Street, Elmira, N. Y 7th “ 50.00 
me 
$1000.00 


Respectfully, 
MARVEL COMPANY, 


Makers of Marvel “Whirling Spray’ Syringe 
































Anasarcn 


Oxydendron Arboreum (Sour Wood) 
Sambucus Canadensis ( Elder) 
and Urginea Scilla (Squill) 


Eliminates Effused Serum 


Controls heart action and restores physiological balance between arterial and 
venous systems. 





Thousands of Physicians 


are continually using « Anasarcin with most gratifying results in all dropsical 
effusions whether caused by disease of the heart, liver or kidneys. 


TRY 
Anasarcin 


in any obstinate case of Dropsy — then judge its merits. 





Clinical results prove Therapeutics. 


Trial quantity and litera- 


ture on request to Ge ANASARCIN CHEMICAL CO. 


physicians only WINCHESTER, TENN. 


Messrs. Thomas Christy & Co., London Agents. 


—_ 
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La 
Sh ok 
The Finest and Most 

Perfectly Equipped Hotel 


in the Great Metropolis 
FAMED 


for the exceptionally artistic character of its decorations 


































and arrangement. 
THE HOLLAND HOUSE 


not only originated many of the 
features characteristic of modern 
hotel life, but has carried them to the 


highest point of perfection, making 


COMFORT AND LUXURY 


its most salient features. It has 
retained, through its many years 
of establishment, a clientele indica- 
tive of its popularity with the ex- 


clusive and democratic visitor. 


CENTRALLY LOCATED 


near underground and elevated railroad 
stations, all railway terminals, steamship 
piers, theaters, shopping centers and com- 
mercial districts. 
Rooms Single or En Suite 
(With or Without Bath) 


Public Dining Room. New Grill 
Dining Saloon Exclusively for Ladies 


HOLLAND HOUSE 


Fifth Avenue and 30th Street 
BOOKLET 
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GREAT TENSILE 


hoya = oe N can | 


“Ste RILE CATGUT 


_ CHROMICIZED 2 Feira ae, 


Security 


The nature and occasion of an operation will determine the elaborateness of the technique; 
but Meinecke Sterile Sutures, used in operations of any description, mark the height of security 
in those details, which, while not controlled by the surgeon himself, are such an important part 
of the technique. The self-identifying features of success are found in every tube of 


* MEINECKE” STERILE SUTURES 


Plain and Chromic, $2.00 per dozen tubes lodized, $2.40 per dozen tubes 
Postage 20 cents extra Packed 3 tubes in a box 
Special price on 3 dozen, 6 dozen and full gross lots 


Every Surgeon should write for Circular, describing our aims and ideas. It will prove interesting. 


MEINECKE &CO. ramecace NEW YORK. | 











stogen nl ith A” 


(vmace wane? 


Cy: 






An effervescent tablet of Cystogen (Cs Hiz2 Na) 
3 grains and Lithium Tartrate 3 grains. 

Uric acid solvent and alkaline urinary 
antiseptic. 

DOSE—-One or two tablets in a glass of 
water, three or four times daily. 


The idea of this combination was given us by observ- 
ing the large number of physicians using CYSTOGEN 
with LITHIA in gouty and allied affections. 


Samples on Request 


Where Cystogen is indicated, Lithia is of advantage; 
Where Lithia is prescribed, Cystogen is indicated. 


INDICATIONS—Rheumatism, gout, urinary deposits, calculus, cystitis, prostatitis 
and gonorrhea. A good urinary antiseptic during convalescence from typhoid and 
scarlet fever. 

CYSTOGEN PREPARATIONS: 
Cystogen—Cystalline Powder Cystogen-Lithia (Effervescent Tablets). 
Cystogen—5 grain Tablets Cystogen-Aperient (Granular Effervescent Salt with Sodium Phosphate). 





CYSTOGEN CHEMICAL CO., 515 Olive St., St. Louis, U. S. A. 
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never sells for less than 25c. 
acopy. But we want you to 
know how good it ts. Send 
us 25c. for a /ria/ trip, and 
we will mail you three issues 
of this great magazine, con- 
taining three first-class com- 
plete novels, sixteen strong 
stories, fifty pages of new 
humor, and fifteen remark- 
able articles. Send to-day. 
Our current issue ts fine. 





East Washington Square 
Philadelphia - Penna. 








i Dainty dishes forthe sick and those 
{4} who are not sick but desire their food 
[a prepared in an appetizing, wholesome 
iy manner. 
Particular attention is given to the 
instructions for serving and garnishing. 





*‘ This is an excellent and much needed 
volume not only for hospitals, where it has 
been used with success, but also in the 
home.”’— 77 zéune, Chicago. 

*« Every house-keeper should use sucha 
cook-bock, so as to preserve the health and 
digestion of those in her care.””— Zhe Key- 
stone, Charleston, S. C. 


By Helena V. Sachse Cloth, $1.25 








At all booksellers, or will be sent, postpaid, by 


J. B. LIPPINCOTT COMPANY 





PUBLISHERS °; PHILADELPHIA 
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THE BEST BY ANY TEST 


LIPPINCOTT’S 
NEW MEDICAL DICTIONARY 


By HENRY W. CATTELL, A.M., M.D. 








} To have a reprinted edition and a new second edition in less than a year 
from the date of issuance of the first edition, proves the value of this 
book. In this second edition, over five thousand additions, alterations 
and changes have been made in the text; also five hundred new words 
have been inserted, many appearing for the first time in any dictionary. 











Octavo. 1108 pages. Freely illustrated with figures in the text. 
Flexible leather, thumb indexed, $5.00 net. 








4 READ WHAT THE REVIEWERS SAY 


“ A dictionary of excellence.’’—Jedical Record. 

‘“*The best we have ever seen.’’—/ournal Mich. State Medical Society. 

‘“An admirable work. We believe it to be the most complete dictionary in 
English.’’—A merican Journa! of Surgery. 

‘‘It is simply all first-class. No physician can make a mistake by purchasing 
a copy of this dictionary.’’—Medical Summary. 

“Tt will be years before Lippincott’s New Medical Dictionary can be excelled, 
as it can truly be characterized as a multum in parvo.’’—Canadian Journal of 
Medicine and Surgery. 

“It is so complete that we are furnished with the opportunity to find the 
} proper meaning of terms beyond those strictly medical.’’—/zdianapolis Medical 
Journal. 

‘*What the physician wants in a dictionary is all the new words arranged so 
that he may easily find them, and he will find these essentials in this dictionary.” 
—Military Surgeon. 

‘Those who wish an up-to-date, handy, comprehensive and yet to-the-point 
dictionary will make no mistake when they purchase this volume.’’—South Cah- 
Jornia Practitioner. 








J. B. LIPPINCOTT COMPANY 
nos ogg ng a PHILADELPHIA since 1792 
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MAY PREVENT A MISTAKEN DIAGNOSIS 
Dwight’s 
Clinical Atlas of the 


Variations of the Bones of 


the Hands and Feet 


By THOMAS DWIGHT, M.D., LL.D. 


A FIVE-DOLLAR BOOK §$ 3.00 
NOW OFFERED AT == 


In Handsome Cloth Binding. Quarto Atlas in size. 























SAMPLE ILLUSTRATION 


Fused ¢rigona in both feet. H. 313, white, male, aet. 29. The larger trigonum on the left astragalus 
is almost free, that of the right is almost assimilated. There is no suggestion of injury. 








*,? . . 
Critical Opinions 
* The book will be of value, not only to the anatomist, but to the surgeon and the orthopedic specialist 
as well.”—/ournal of the American Medical Association, Chicago. 


‘Both to anatomists, who are especially interested in osteology, and to surgeons, this atlas will be 
not alone of int rest, but of real help. The illustrations are excellent, and the accompanying text is brief 
but clear and sufficient "'—Budletin, Johns Hopkins Hospital, Baltimore. 


*“We commend this atlas to skiazraphists, and to all those interested in human and comparative 
anatomy. Our review would be incomplete without a word of praise for the publishers, not only for the 
aumirable quality of the plates, but also for the niceness and accuracy of the typography.” 

—American Journal of Surgery, New York. 


J. B. LIPPINCOTT COMPANY 


MONTREAL since / 897 


LONDON since 1875 PHILADELPHIA ince 1792 
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LIPPINCOTT’S LATEST MEDICAL BOOKS 


Applied Anatomy 


By GWILYM G. DAVIS 


Associate Professor of Applied Anatomy, University of Pennsylvania; M.D., Universities of 
Pennsylvania and Goettingen. 





Octavo. 640 pages. 575 illustrations in colors and black. Cloth, $6.00. 


HIS book has been written to point out the application of anatomical 

facts to the explanation of normal functions and traumatic and patho- 

logical derangements of the body, as well as to teach their utility in 
the actual practice of medicine and surgery. 

The object has been to present a book on applied topographical anat- 
omy, moderate in size, ample in scope, clear and concise in description, 
lucid and correct in illustration, absolutely practical in character, with a 
typography and general workmanship unexcelled. 

It is one of the most fully illustrated works extant ; and the illustra- 
tions, numbering over 500, are nearly all original and were prepared 
especially for this book. They are made from preparations of fractures, 
dislocations, dissections, etc., made by the author and his assistants for this 
especial purpose, and are of the highest obtainable quality. 





The Racial Anatomy of the 
Philippine Islanders 


Introducing New Methods of Anthropology and Showing Their Application to the 
Filipinos with a Classification of Human Ears and a Scheme for 
the Heredity of Anatomical Characters in Man 


By ROBERT BENNETT BEAN, B.S., M.D. 


Associate Professor of Anatomy, the Tulane University of Louisiana, New Orleans, La.; formerly 
Associate Professor of Anatomy, Philippine Medical School, Manila, P. 1. 


With seven figures and nineteen illustrations reproduced from original photographs. 
Crown octavo. 236 pages. Cloth, $2.00 net. 


HIS book represents studies of the human form rather than the skeleton, 
7 and embodies the results of three years’ investigation of the Filipinos. 

A method of segregating types is introduced and affords a ready means 
of comparing different groups of men. The omphalic index is established 
as a differential factor in racial anatomy, the ear form becomes an index of 
type, and other means of analyzing random samples of mankind are presented 
for the first time. 


J. B. LIPPINCOTT COMPANY 


LONDON since 1875 
MONTREAL since 1897 PHILADELPHIA since 1792 
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Dr. Rotch’s Latest Book 
THE 


Roentgen Ray in Pediatrics 


LIVING ANATOMY AND PATHOLOGY 


The Diagnosis of Disease in Early Life by the Roentgen Method 
By THOMAS MORGAN ROTCH, M.D. 


Professor of Pediatrics, Harvard University 


Octavo. 250 pages. 303 illustrations. Cloth, $6.00. 


CRITICAL OPINIONS 


‘*This work, in a comparatively unplowed field, is a welcome addition to the 
literature of pediatrics, for it not only supplies much specific information in a special 
branch, but it will undoubtedly stimulate more intensive study of the application of 
the X-ray to Pediatrics.’’—/nter-State Medical Journal. 


‘*To students of the Roentgen method of examination and to those interested in 
the problems pertaining to the diagnosis of disease in early life, the book is specially 
commended.’’— 7he Military Surgeon. 


*‘In the matter of beautiful book-making this new volume of Dr. Rotch’s has 
few equals. Its 250 pages are illustrated by 264 plates, most of them reproductions 
of Roentgenographs of such superlative excellence that the merest tyro in the art can, 
by examining them and referring to the descriptive text, obtain nearly, if not quite, 
the knowledge which an expert Roentgenologist could impart. . . . . The book 
contains a wealth of information about the structure, growth, and development of the 
child, and discovers much well-directed and painstaking research. It is an impres- 
sive volume, whose possibilities the reader will need a long study to exhaust.”’ 

—Archives of Pediatrics. 

‘*Text-books on X-rays have mostly been written by a radiologist, and most of 
the book is devoted to instruments and technique and much less to clinical teaching. 
Rotch’s book is all clinical teaching. It is very full, well indexed, and the reprints 
are excellent. It is a valuable addition to the library of every medical radiologist and 
surgeon.’’— The Journal of the Roentgen Ray Society, London. 


‘* No one who has to interpret Roentgen Ray plates can afford to be without this 
reference volume. It is a work of art and forms a truly wonderful collection. .... 
Dr. Rotch’s monumental work will assuredly give an impetus to this, the latest 
aid to pediatric enquiry, and as such it is worthy of the heartiest commendation. As 
to the plates themselves, we wish to point out that they are practically all of full-page 
size, and, what is most important, there has been no attempt at retouching, so that 
the conditions depicted are exactly as they are described by the author in the text 
facing them. In conclusion, we desire to express, in the strongest possible terms, 
our appreciation of this magnificent volume.”’ 

—The Medical Times, London. 


jJ. B. LIPPINCOTT COMPANY 


LONDON since 1875 
MONTREAL since / 897 PHILADELPHIA since 1792 
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RECENT IMPORTANT MEDICAL BOOKS 


** Will no doubt be the standard reference text in the futt ture for all human embryological 
vork,’’—Medical Record 


Human Embryology 


EDITED BY 





FRANZ KEIBEL AND FRANKLIN P. MALL 
Professor in the University at Freiburg i. Br. Professor of Anatomy in the Johns Hopkins 
University . Bal tirore, y 


TO BE COMPLETED IN TWO ROYAL OCTAVO VOLUMES 





The Journal of the American Medical Association says: 

“The existing text-books of human embryology, many of them 
of high excellence, are based, as is well known, for the most part, on 
) other than human material, having been written from the point of 
view of comparative embryology. In the present work, however, the 
account of the development of the human body is based mainly on 
human material. Whenever comparative embryology and anatomy are 
drawn on in order to render intelligible special developmental processes 
' in man, the considerations are printed in smaller type so that a clear 
distinction between facts and deductions is apparent. In the intro- 
duction Professor Keibel traces the develo ment of human embryology 
up to the present time, when the materials needed for a full exposition 
are practically available, with the exception cf the earlier stages in the 
development of the germ layers and the first steps of placentation. 
The authors are all masters of the subject of witch they write and the result 
; is a fine example of literary cooperation, the necessary similarity of 
treatment being secured by the common purpose and by editorial 
supervision. 

“This is an authoritative work of great value and of special interest 
to physicians because it deals with the development of the human 
body itself.” 


Volume I—Now Ready 
With 423 illustrations. 566 pages. Cloth, $7.50. 


Contents and Contributors—Volume I. 


Introduction. Dr. Franz Keibel, Freibu Determination of the Age of Human Er bryos and 






The Germ Cells. Dr. Franz Keibel, Freiburg Fetuses. Dr. Franklin P, Mail, Baltimore. 
Fertilization. Dr. Franz Keibel Freibt Irg. The Pathology of the Human Ovum. Dr, 
Segmentation. Dr. Franz Keil oe Franklin P. Vall, Baltimore, 
oO 1 s up to the For- ahs - sas 
Young Human Ova and Embryos up t + t The Dev velopment of the Integument. Dr. Feli 
mation of the First Primitive Segme nt. Dr. > 
Beaus Kei “Freit ure, Pinkus, Ber! in. 
ie ~ € 
The eT ly of the Germ Layers and the Gas- The Development of the Skeleton and of the 
trulation Problem. Dr. Franz Keibel, Freiburg, Connective Tissues. Dr. Charles R. Bardeen, 
ad 
Summary of the Development of the Human Madison 
» vo and the Differentiation of its Extern: _ ‘ . 
a pe gy dt ernal The Develo pment of the Muscular System, 
: . pe ieaestl, pet E Warren oD. Le , Baltimore 
The Development of the Egg Membranes and the 
Placenta; Menstruation. Dr. Otto Grosser, The Development of the Coelom and Diaphragm. 
Vienna. Dr. Franklin P, Mall, Baltimore. 


Volume II in very active preparation. 


J. B. LIPPINCOTT COMPANY 
pun: toga PHILADELPHIA since 1792 
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pee WORTH OF MUSIC FOR$1.50<—~ 


THE MUSICIAN | 


The Leading Monthly for Music Lovers 


/ 
J 
i 


A year’s subscription to The Musician includes over 290 pages of sheet music, full size, 
of all styles—something for every one. This music alone has a retail value of at least 
$50.00. In addition every issue contains special departments edited by well-known 
authorities. For singers, violinists, organists, children, teachers, etc. Price, 15c a 
copy ; $1.50 a year. May be added to any magazine order as class 23. 











DEUSCION ..5605.sc0c008 $1.50 ) Both 4 a es ere Tere eee $1.50) Both 
Woman’s Home Comp.. 1.50 f $2.30 one 9c eM wy oo 8 | $205 PPORPUORT © 0 is.0006iscccvcese 1.50} “2.20 
Musician Sp dianne ee awe $1.50 | Both Ladies’ World . +50 | rrr 50 

; Delineator ..... Senevsar 1.50 $2.20, Modern Prisc illa. 75) Four Lippincott’s(or Review of Rev. ;° ‘i 00 tot $3.00 7, 





Sweeps the whole field of the activities and thought 
of the day. Edwin Markham says that Current 
Literature is “‘a sort of peep-hole into the whole drama 
of human affairs.’ The most complete, the best 
balanced, the most informative magazine published. 
No matter how many magazines you may take, you 
need Current Literature. If you take only one 
magazine, Current Literature should be that one. 


$3.00 A YEAR—25 CENTS PER COPY. 








Current ) $3.50 | Current Literature ress) All 3 |Current Literature...) AM 3 
Literature ~ FOR |Woman’s Home Comp. > ONLY | Cosmopolitan....... ~ ONLY 
Lippincott’s.) BOTH | American............. ) $4.05 | Good Housekeeping. ) $3.75 




















Current Lit.) All3 |Current Literature . Current Literature ..) All 3 
McClure’s .. >» ONLY | Everybody’s . aS ee eee > ONLY 
House keeper ) $4.05 Delineator ...00.ss00¢ World’s Work ......) $6.60 




















RECREATION MAGAZINE, $3.00 A YEAR 
To NEW Subscribers With Two Fine Pictures, only $2.00 


RECREATION is the one sportsman’s magazine that is not living in the past. It is the one magazine that is 
devoted to the development of the sportsman. It is for men who fish, shoot, hunt, camp, canoe and engage in 
other clean recreation which takes them out of doors. 

RECREATION is $3.00 a year, but to interest new readers we will send it 


SPECIAL OFFER one year to any NEW subsc ‘riber FOR ONLY $2.00, and include FREE, 


if you ask for them, two fine pictures, one of BROOK TROUT and one of 


TO NEW SUBSCRIBERS BI a BASS, reproduced from oil paintings expressely for RECREA- 


Each print is in full colors, size 11 x 15} inches, on heavy plate 
paper. Without a subscription to the Be these pictures are 35c. each. { 








If you don’t know RECREATION a sample copy is yours for the asking if you mention this catalogue. 
YOU MAY ADD RECREATION TO ANY COMBINATION IN THIS CATALOGUE FOR ONLY $2.00 ADDITIONAL 


RECREATION 24 West 39th St. NEW YORK 


43-SEE RULE AND LIST ON LAST PAGES TO MAKE YOUR OWN CLUB G 
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i THE 
| —— EVIEW OF REVIEWS 
\ @REVIEWs | is a necessity to the busy man or woman who values being up to 
| NE iS” Ee date. It gives you the best and clearest and most accurate news that 
: ] toited ey acaert suaw | | Money can buy. It is the great monthly newspaper on which intelli- 
N | gent people everywhere rely for their news. 
ye 
x : 
XE 3) 
‘} MORE | LIPPINCOTT’S. . . .lou "| {Reg.Price 
N Price i 
Ni NECESSARY }}]] REVIEW OF REVIEWS ($6.00 
“11 1] THAN : 
Ni EVER Lippincott’s eS -) Our Lippincott’s o + ¢ ¢ +) Our 
4 SSS Review of Reviews. . .! Price Review of Reviews. . .( Price 
| Woman’s Home Companion $A..65 Cosmopolitan .. . . $450 
or McClure’s or Good Housekeeping 
Regular Price, $7.50 Regular Price, $7.50 
| SOME OF THE SEASON’S BEST OFFERS 
Lippincott’s Magazine......... eessneens $3.00) $3.25 | Lippincott’s Magazine ...........--++++ $3.00) $5.65 
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Pictorial Review (or any Class 17)...... 1.00 for the | Technical World..............eeeeeeeeee 1.50) three 
» Magazine (Uncle Remus)........ 00 PG) Poremnrcorss : —s =; 
Home Magazine Uncle Remo 1.00) thres | SADDENCORN'S MEAGRRING. 6065 cciccccccescss $3.00 pa.ee 
fend ‘e ) : 2 ()) IIE ois sak ncc ccd edeccccuddase cane 1.50 }for the 
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Metropolitan (or Pearson’s).....+-.+++. anne Saves. Lippincott’s Magazine...............++- $3.00) 6.80 
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P tentannsetn : 20 1) DE Nim OWE cic accccadeaavecwecas 3.00 ‘for the 
Lippincott’s Magazine..............se6 $3.00) $4.05 ee “agg tl . 
Mutictan aaa. ......... 1 50 }for the | Pictorial Review...........s.ssseeserees 1.00 three 
Pearson's PRMEIIIG oo inc cdeccccccnane «+. 1.50) three Lippincott’s Magazine............ rae + $3.00) " 
Lippincott’s Magazine..............006- $3.00) $4.35 bt oe AVS ESEREAEIHSS CASERAENRESAAS 1 :~ for the 
Success (or any Class 17).........++000. . 1.00}for the MeClar Be rane anaes cere catamn ene 1'59| four 
WOLIG TO-DRG. cinn caccccscccceccecvecsess 3.00) three | MCClUrE'S.......--- +. ee eereereeee estates si 
Lippincott’s [22a 83.00) $4.00 Lippincott’s Magazine...............++ $3.00) $6.10 
Sunset for any Class 7 RS AOR 8: "1.50 for the Independent and Success.......... sues 4.00 for the 
PR OLOM TIO WOOE so oon uc: nccexensasscens 1.50) three | World TO-DAY. . +e sere cence eeeeeeeenceeee 3.00 J four 
Lippincott’s Magazine jededenunmeaaes i -$3.00) $4.10 oe Magazine.........+--0e+++. $3.00) 98.80 
Harper's Bazar (or any Class 20)...... . 1.25}for the poe tag RUSTCRSRECERETKERGRES BERG ERSEDS sank tone. 
Red Book (or Green Book)..........++ eA Maia nihad abst alate ete ahciat tnt <o 5, Oe 
Lippincott’s Magazine...........ss0008 S500) Shee | RRCeeEe MRE. «.--v 0004-2508 $3.00) $7.35 
ee ea en 1.50 }for the Would Tobe REST SANE SSN A Ia See 3.09 for the 
Current DUS. «cen des cumesieceeiun 3.00} three Pe a Ee oR Nmap REE soe x 1.80} four 
Lippincott’s Magazine...........cseeees $3.00) $4.50 ace ae caer oe ee : 
Geod ae. Co ear 1.50 }for the oo come Magazine.......seeeeeeeee: wird 
Independent. . sonseeeerecceersesecneees - 3.00 three Harper's Bazar (or any Class 20)........ 1.25} three 
— Magazine.....+..e+ees+++e: wre bey Lippincott’s Magazine.................. $3.00) $5.40 
Cee eee ee ter Se sa HMR indo <Jccacscncwacesseersadaes 2.00 }for the 
Good Housekeeping eb Seacnseesseecegon - 1.50) anaes camer Saeankaaniuatcenduccedabaduennan 3.00) ‘four 
Lippincott’s Magazine........ iicsemien $3.00) $4.70 Lippincott’s Magazine...............+ $3.00) $7.25 
Photo Era (or any Class 22).........e0e0 1.50 }for the | Country Life..........sccccceccecsccceee 4.00 ‘for the 
WORMED WOE a cacvcacscdcvctsesserseses 3.00) three | Good Housekeeping and Cosmopolitan. 2.25) four 
Lippincott’s Magazine..............e065 $3.00) $5.40  Lippincott’s Magazine..............++- $3.00) $7.00 
Field and Stream (or MeClure’s)........ 1.50 }OP the | COmmthy TalGs..cnccoccccccccccscevtesevs 4.00 pfor the 
QUtING <cccscscscese Sin cageseeciecst chews 3.00) three | World’s Work.........+.+++- ccccccccccce 3.00) three 
4% FOR CLASSIFIED LIST SEE PAGE 136% 
| on). Ladind World -byr= 50 )QO0 
Woot WZ = Zhodarn. Griaeitle.- |r. 75 ( & 
Cicterial Ruriw--! Yr= 1.00 {20% 
Regular Prriee & #225 P/ 5S 
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CENTURY 
MAGAZINE 


THE CeNnTuRY will publish during 1912 
such an array of ‘‘art and letters ’’— 
pictures and stories—that no one who 
wishes to keep abreast with the thought 
and taste of the times can afford to 
be without this magazine. No other 
magazine has published so many works 
of really great writers. No other mag- 
azine has done so much in this country 
for the graphic arts and for the repro- 
duction of paintings and pictures by 
various processes as has The CENTURY. 
The CENTuRY is found in every home 
where art and literature are really 
prized, and it is the necessary magazine 


to all people of cultivation and taste. 


COSMOPOLITAN 


The two following serials emphasize the 
popularity of this publication. ‘‘ The 
Turning Point’’ by Robert W. Chambers, 
and ‘‘ The Price She Paid’’ by David 
Graham Phillips. 


BEST OFFERS FOR 1912 

















Cosmopolitan - - - - $1.50} Our Price 
Good Housekeeping - - 1.50 
Lippincott’s - - - - 3.00 $3 10 
Total - - - - - = $6.00) for Three 
Cosmopolitan- - - - $1.50 | At Half Price 
Good Housekeeping- - el 
World To-Day - - - 3.00 $35.00 .00 
To one address only- - $6.00 | for Three 
Cosmopolitan- - - - $1.50 , 
Everybody’s - - »~ sae Our Price only 
(or McClure’s) $3 90 
Lippincott’s - - - - 3.00 — 
Total - - - - - - $6.00) "Tare 
Good Housekeeping- - $1.50 $3.90 
Woman’s Home Comp’n ___i.50 3 
Lippincott’s - - - - 3.00 $ 90 
Total - - - = = - $6.00 for Three 








The 
Delineator 


THE FASHION AUTHORITY OF THE WORLD 


With 
gesagt 


Retail 
tiles S » 20 ed 
$3.00 EE ot 


MAGAZINE LIBRARY 





Everybody’s with | 
The Delineator ls 
World’s mane | oe 


Retail Value, or* | 








McClure’s 


The Standard Magazine 
of America 


SOME SPECIAL OFFERS 








McClure’s - - - - - — Only 
Woman’s Home Comp’n 1.50 $4.05 .05 
Review of Reviews - - 3.00 j 

(or Lippincott’s) for Three 





McClure's - = $1.50) Both McClure's - - $1.50) Both 
Everybody's - 1.50) $2.30 | American - - 1.50) $2.30 





McClure's - - $1.50) Both “re 
Woman's Home -$2.30 McClure's 
Companion - 1.50) 


- $1.50) Both 
Delineator - - ‘at $2.20 








McCiure’s = -7 $1.50) Both 


McClure's - - $1.50) ois 
Mes Review of Rev. 3.00/ $2.90 


Cosmopolitan - 1.50 5 $2. 








McClure’ Magazine - 
Everybody’s Magazine ls 

The American Magazine 4s 
Cosmopolitan Magazine For An 


Retail Value, $7.20 


Four 
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[LIPPINCOTT] | 


ONTHLY- MAG 


‘al literature. 


Lippincott’s 


with forty-four years of progressive magazine-making, 
still remains pre-eminent among the leaders of periodi- 


Monthly Magazine 


Its complete copyrighted novel monthly, 
its many short stories, pleasing poems, and interesting 


a. artirlac r > -AaRr , r 
at rane articles WiLL PLEASE YOtl 
FOR 112 


25 cents a copy 


ABSOLUTELY. 


$3.00 a year 








Yas> A PAGE OF CLASSIFIED PUBLICATIONS <7 

















CLASS 22 


Air Craft (aeronautics) $1.50 ) —LIPPINCOTT’S MAGAZINE 
American Photography 1.50 | with 3 two of these 


Baseball Magazine..... 1.50 $ 5° 
Pacific Monthly........ 1.50 
Photo Era..........---. 1.50 | — LIPPINCOTT’S MAGAZINE 
Primary Education .... 1.25 | — with $ three of these 
Taylor-Trotwood..... 1.50 | $ 5-05 
Teacher’s Magazine.... 1.25 J 

CLASS 
American Magazine...........-$1.50 ) LUIPPINCOTT’S 
Etude (for music lovers)......-- 1.50 MAGAZINE 
Bverybody’s......cc-scseee 50 — any two 


MISCELLANEOUS 
American Poultry Advocate...$ .50 > 
RE. ccbceds caninetcsiccens 45 | 
Home Needlework............. 45 peters a s 
“4: 2 |  MAGAZ 

MUPIIEIDN 5.0.6 06's ccaneuciavaee 35 | with ony ol 
oa SO PROT TCE T ~ of these only 
sicUE Be ceceseccccsessssescsese oo 
Modern Priscilla........... ery i $ Me 
New Ideas Magazine .......... 75 | 
Poultry Succes. « «<< cscessvees 50 

CLASS 16 
Pisok Cats <o03000ccccesecscee-Gh.00 | ERRMGGTE S 
Fly (aeronautics).............+. 1.00 | MAGAZINE 
OMe cnxencnvcuncncdes cates’ 1.00 | with any two 
Progress Magazine............. 1.00 { Of these only 
SiGHORPADEER osc cecas ccs vacee’ 1.00 $ 3°35 
Uncle Remus Home Mag...... 1.00 

CLASS 17 
Prise BOG 6 66 ccccicadneveas $1.00 ) LIPPINCOTT’S 
American Motherhood......... 1.00 MAGAZINE 
Book News Monthly..... ..... 1.00 | with any two 
Boston Ckg. School............ 1.00 | of these 
BOY 0 RARMRRIID. 6 csicccccccceses 1.00 $3°% 
Camera Craft (new)..........6. 1.00 
I CM ad cicrswecseenns 1.00 — 
Children’s Magazine........... 1.00 
Little Folks «sciviccesess bepkaae 1.00 | LIPPINCOTT’S 
Little Journeys...........-.+0- 1.00 | MAGAZINE 
PR TO bcc dcccccedescucs 1.00 | with any three 
Pictorial Review............+.- 1.00 | of these 
Schooland Home .............. 1.00 $ 30 
PUES ce Keapncaehocvesiashews 1.00 J 4 

CLASS 20 
All Story Magazine............ $1.00 } 
POI cai Viiawstenccquiedius 1.00 | LIPPINCOTT’S | 
Automobile Topics............. 2.00 MAGAZINE 
LBMOMONTEN 5 <6s.05sccee ..-+ 1.50 | with any two | 
Good Housekeeping..........- 1.50 of these 
PiOfyeT 6 BASSE... .<.ccsricevice 1.25 $ 3-75 
DROMMES Wi aicexsincesadivacnennn 1.00 
Scrap-Book .ccccccccesccerecces 1.00 J 

CLASS 35 
Current Literature............- $3.00 ) LIPPINCOTT’S 
DUABORUORE cocaine vccc.cstcsuccs GOO MAGAZINE 
Lippincott’s Magazine......... 3.00 | with any one 
Review of Reviews........---- 3.00 { Of these and 
Travel .......ss ccecccesceesss 3.00 | 08¢ Cass 23, 


J only $4.65 


WORE TO-GBY 62 cécccccccsccss B08 


l 
Field and Stream............... 130 of these 
Garden Magazine.......... eee — 
IOURENOGOOR sais s Sxedcesccccses. Rae 
MO i svc eixdeeccvegscctes 1.50 


Metropolitan...........-+++. -. 1.50 | LIPPINCOTT’S 
Musician. ‘ Seatarisre oes Ra MAGAZINE 
N: ational Ma RRR 6 ook cic waue 1.50 | with any three 
Ee eee ee 1.50 ¢ of these 
Physical Culture....... ed $ 5-20 
Pictorial Review (2 years) ..... 2.00 

Short Stories... ..s<.see. ere. —— 
Smith’s Magazine.............. 1.50 | LIPPINCOTT’S 
oe ee ee er re © 1.50 MAGAZINE 
Technical World............. 1.50 | with any one of 
WIN os « cc cunceneaceckas .. 1.50 | these and one 


Woman’s Home Companion... 1.50 class 22. only 
Yac hting eokae 


Young’s Magazine 


CLASS 27 
Ainslee’s...........$1.80 ) LIPPINCOTT’S MAGAZINE 
Blue Books. .<scccus 1.50 | with any one of these — 
Green Book........ 1.50 | one class 23, $425 
a OS eae 1.50 only 





Other Class Publications as Follows: 


rio ea ; .$1.50 
40 Recreation pincacgheeraunssduedeanaaen 3.00 
| 50 House Be autiful. Kéudenuudeéeenducmsoeds 3.00 
Sep NN CG c cencchanedtéceenéusauatccenincesne Ge 
Me SCE E ET CT CETTE TOON ay . 2.50 
FT PURGE GO RUPOOMi ec i nec ccccciasisdeieccces 3.00 
50 American Homes and Gardens (new)...... 3.00 
Cr I ona wan ncesnavansdendenas’ceanndanda 3.00 
50 Scientific American (new).................. 3.00 
i Ds 5.5.0 vase ccendcudamecatunn ce 3.00 
70 Country Life in America................ 4.00 
70 sl Magazine (or Weekly). Spe Os ak 4.00 
70 Vogue. ese. Weds s gbencecereswes 4.00 
77 Atlantic ‘Monthly. sheeuneuensdeeesusakances 4.00 
95 Leslie’s Weekly......... 5.00 











Pages 14 and 15 of this catalogue contain a list of the more prominent publications, 
and a simple rule to enable you to make your own clubs. 
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Sixty-Seventh Year 











SCIENTIFIC AMERICAN 


THE WEEKLY JOURNAL OF PRACTICAL INFORMATION 


OR the non-technical man who would read, in simple language, of practical science 
and invention ; for the technical man who would hear the last word on scientific 
achievement; for the business man who would learn what science can do for him ; for 
all those who seek to kee p in broad touch with the world’s material progress; and, finally, 
for the larger public which is attracted by the fascinating interest which underlies all 
scientific and mechanical achievement. 
Subscription—$3.00 per year may be added to any Club in this Catalogue for $2.75 
Scientific American (NEW) . $3.00 $5 at Scientific American (NEW) . $3.00> Oar price 


McClure’s or Everybody’s + . 1.50 Q| Lippincott’s . . . . + . 3.00($6.00 
Lippincott’s or Review of Reviews VS 3.00 e300 | $5. 40 World To-Day. . . . + «+ 3-00( Yousave 
$7.50 $9.00 $3.00 





THE THE NEW SIZE 


O U TIN G | METROPOLITAN 


The Metropolitan for 1912 will be a 
MAGAZINE magazine that you cannot afford to 
miss. Maurice Hewlett contributes 

@ For nearly thity years OUTING hes shown his new and powerful novel, ‘ Mrs. 


. . Lancelot,’ and Finley Peter Dunne, 
Panetenm nave Lack to ening eatdnae Ws. creator of Mr. Dooley, will write his 


@ Big features are planned for 1912. “THE observations of men and affairs ever 
RANCH" by Stewart Edward White; Paul J. month, under the departmental head- 
Rainey’s articles on photographing the wild game of ing, ‘From the Bleac hers,”’ witty and 





























Africa; Herbert K. Job on game bird problems; E. wise, it will be Mr. Dunne at his best. 

P. Powell on the country home side—topping off 

with the best sort of fiction on out-door articles, OUR BEST CLUBS 

covering every possible requirement of the out-door a vi . 

enthusiast. M / Lippincott’s....... ecumeyeue $3.00 
Success and American........ 3.15 

@ Learn the value of pleasure and comfort in the E M 5 aoe : 

T McClure’s or Everybody's.... 2.30 
open air—add OUTING to your list of magazines C tit tee. ae 
for $2.50. Regular subscription price $3.00. All R aes gedaan 
News-stands 25 cents. 4 genes ata and Cosmo- ‘ 

A FEW SELECT COMBINATIONS ena oO WITH McClure’s andWoman’s Home 
L Companion.......-sedecseees 
pn tt or Good henge and Delineator | $4.55 I Pictorial Review, Ladies’ 
mee 4 s or American or McClure’s, World's 8 om T World and Modern Priscilla 2.65 
ork - q : Set 
Comey or.4 America or ‘Hamper’ s - - en A oe Reviews and De- 3.95 
lg 7 ‘ a r “50 A lal | __ limeator....seeeeeeeeeeeerers is 
Field and Stream and Recreation - 5.65 NI \ Good Housekeeping ......... 2.15 
a: s, Review of Reviews and Wenn’ 8 Home 
nion - - 7 . 6.55 
Suara “i nee litan ond « - * . ° 4.35 NOTE— Metropolitan is class 23 Magazine. 
World, Everybody's + ne e 4.75 Add to any club for.......... $1.15 














For Music Lovers ETUDE For Music Lovers 


TS readers keep in the vanguard of musical progress because they 
es the ablest, most inspiring, most needed musical educational 

magazine of to-day. 180 exceptionally useful pieces for piano, voice, 
violin, organ, etc. (value of sheet music, $50). The Etude, at $1.50 a year, 
one of the best values in all journalism. 








Etude (music) . . .. . srs | 9.36 Etude (music) . .... $1. 5 OTe 
Delineator - - . + .- + 1.50 Harper’s Bazar. ... - 1.255 $ 


Etude (music) . . ih $50 | $3.36 Etude (music) . . . . $150 | ee OO 
Woman’s Home Companion . 1.50 Lippincott’s . . . . + «+ 3.005 











4a MAKE YOUR OWN COMBINATIONS-SEE RULE AND LIST ON LAST PAGES “6% 
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| = —— =: 3€ | 
ILIBRARY GROUPS! 
| AT PRICES AS LOW AS QUOTED ANYWHERE | 
OF — Ss SS = =F 0) 
Ainslee’s = $1.80 } Our Price | Pictorial Review $1.00 | Our Price 
Cosmopolitan 1.50 | only Ladies’ World 50 | only 
American _........... 1.50 | Modern Priscilla ~ ee 
McClure’s 1.50 ¢ 40 Etude (Music) _- . 1.50 40 
LIPPINCOTT’S 3.00 | ——= | LIPPINCOTT’S -_ 3.00 | 
Total_._..__. $9.30 ) For Five Total ________ $6.75) For Five 
Cosmopolitan ..$1.50 : Ainslee’s __. $1.80 \ coe 
Sond Reeesheeping 138 — Popular . 7 | ee — 
or o-Day ; Smith’s : 
Delineator___- 1.50 + American Boy 1.00 | 
Everybody’s 1.50 76) Etude of Musician 1.50 ( $9.00 
LIPPINCOTT’S _- _ 3.00 cist LIPPINCOTT’S _ 3.00 For Six 
Total_____ $12.00) Forsix Total____ $11.80 ) 
Must all go to same address 
Century _- $4.00 Our Price Reviews of Reviews (or | Our Price 
ee (or iis only Independent) er only 
eekly) : Motor _ 3.00 | 
Scribner’s __- 3.00 $40.25 25 Outin 3.00  $O.00 
LIPPINCOTT’S_______ 3.00 LIPPINCOTT’S 3.00 | — 
i ree $14.00 For Four Total_. ___..$12.00 For Four 
Current vot Revie (or } ; $1.50 
ai Rh a 
Woam s Home Comp. 1.50 Mother’s Magazine 75. | 
American Boy _ 1.00 ¢ $7 65 Boy’s Magazine _- 1a | ‘$5410 
Cosmopolitan 1.50 ame | Good Housekeeping . 1.50 
LIPPINCOTT’S .._.._ 3.00 | ForSix | LIPPINCOTT’S 8.00 | Fer Six 
Tetl........2..-_ Gre gC | See $3.25 ) 
Atlantic _. $4.00 i Ainslee’s $1.80 
Century - 4.00 ) — American 1.50 ) = ~a 
oe aa = \ 10 Cosmopolitan_. a ‘ 
utlook _- : . Everybody’s 
Scribner’s 3.00 | {9:12 Metropolitan 1.50 f $7.99 
LIPPINCOTT’S ee Renae LIPPINCOTT’S _ 3.00 | For Si 
Total... $21.00) Fors Total____ $10.80) Fer Si= 
Delineator _. $1.50) Our Price Harper’s Bazar $1.25 ) Our Price 
Good Housekeeping = | only Woman’s Home Comp. 1. 75 | only 
Modern Priscilla : i Designer ---_- 
Dress _____. 3.00 ¢ $6§:29 25 Vogue 4.00 (  $§.00 
LIPPINCOTT’S 3.00 | LIPPINCOTT’S _ 3.00 | camenes 
Total $9.75 ) For Five Total $10.50 ) For Five 








Add Munsey, or Argosy, or All Story, to any order for . $1.00 extra 
Add Ladies’ Home Journal, or Saturday Evening Post, to any order for . $1.50 extra 
Add Scribner’s, or Outlook, or Motor, for . .. . . . $3.00 extra 
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$3.00 A YEAR 


Its contributors include the most talented and celebrated writers and artists of the 
world. Each monthly issue offers brilliant short-stories as well as poems, essays, etc., 
and authoritative descriptive articles of great interest and value. 


SCRIBNER’S MAGAZINE “9 BE INCLUDED IN ANY CLUB IF FIGURED AS CLASS ing 


Scribner's. .....c000- . = . ee eee ’ Only Memes 6 accicavews . om 
Everybody's. ....-..- ae $5.20 | Scribner's A tele cnsonss » s665 
Dolineater....ccccees 0 for three | Lippincott’s -.-..-... 3.00 both House and Garden... *. ro for three 
Scribner's ...cc000 > tae 30 Scribner's. ..sseeeee $3.00 ) Only Scribner's ...+.-+++- $3.00 Only 
Review of Reviews... $5.90 Cosmopolitan ........ 1,50 > $5. 00 Country Life.....+++- 4.00 $8.35 
Woman's Home Cone.. : ' 5 for three | Good Housekeeping... 1.50 ) for three | World's Work....---- 3.00 for three 





REAL vs. MERE FICTION 


To read mere fiction any magazine will do, but to read the best and most entertaining 
fiction you must read Ainslee’s Magazine. The most brilliant writers contribute their best 
work to Ainslee’s. The 176 pages of reading matter each issue is the marvel of the 
fiction-reading world. Ainslee’s stories afterward become great sellers in book form 
and great plays. 


a skis éteressnewe } $3.95 Ree ema “e meeerr rr TT \ $2.50 
el ee eeereesessecee Everybody's CoN PY mee < $5 40 ron ‘6 és - eens a ' 

NEE oh 95k cucsneheeis’ ~ $5.25 | American.......--+--+++- ) Good Housekeeping... -.-. | $4. 10 
DD bbithtnnsteeewaaas ) Review of Reviews .....-.- Lippincott’s ..--..ccescoce 





The New §™4kT §FT Magazine 


This brilliant monthly ‘‘ magazine of cleverness’’ has been acquired and is now directed 
by John Adams Thayer, well known as one of the former owners of Lverybody’s 
Magazine—one of the men who developed that publication and created its extraordi- 
nary success. Mr. Thayer is staking his reputation in a determined effort not only to 
maintain but to improve materially upon the existing quality and established success of 
The Smart Set, and neither money nor brains are being spared to make it incomparable 
in its field. 


Its Prime Purpose is to Provide Lively Enter- 
tainment For Minds That Are Not Primitive 


Each number is a collection of veritable little masterpieces of fiction, poetry, wit and humor 
For the Home’ Forthe Journey Forthe Leisure Hour To Drive Dull Care Away 
Subscription Price, $3.00 In All Clubs, ‘‘ Class 45”’ 


The Soependvent 


A WEEKLY MAGAZINE OF CURRENT EVENTS 


Be sure to include a good weekly magazine in your club order this year. It will fill in 
the long gaps between the arrival of the monthly publications. The Independent is the 
best weekly of current events you can select. 





Independent ......... $3.00 Only Independent .....++-- $3.00 Only 
Cosmopolitan ........ $1.50 ' $3.90 independent i egal $3.00 gs $3. 30 Woman's Home Comp. .$1.50 ; $4.05 
Everybody's «....++.- $1.50 ) for three | Lippincott’s ---...... $2.50 ) McClure’s...sccccene $1.50 J for three 
Independent ...-...+. $3.00 Only tadependent » «0.000. 00 Independent .....-... $3.00 Only 
Woman's Home Comp. -$1.50 ' $4.65 7 roa “7 : - \ $35 $3. 50 Everybody's ...+..e. $1.50 : $3.95 
Review of Reviews....$3.00 ) for three | Review of Reviews... -$3.00 Delineator.......++- $1.50 ) for three 


THE INDEPENDENT IS IN CLASS 35 





r >SCRIBNER’S MAGAZINE< ~ 
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By ordering your reading-matter from us 


We can supply any 


combination of 
Lippincott's at prices as low as any publisher or reputable 


including 
agency 


magazines 








LIPPINCOTT’S MAGAZINE, $3.00 per Annum 








WITH Price 

P| Serre Wg We Rachie ad Wain denen 
Air Craft ( Aeronautics) saben eeanees enscccess COU 
All Story . ciskacheoaawenes ee 3.00 
American Boy PPE PET TT ee CTO TT 3.00 
American Education................-seceeeee 3.00 
American Homes and Gardens (new)....... 4.25 
AMOTICAN TEACHINIG (W) .cicecceccvciccscicce ».60 
AIBOTIOOT: MAGARING. oo oc cccccccccccccsce ose OOO 
American Motherhood. .....cccccccccscccccsces D 00 
AIOTIOE TUOUWBIBDAY «6.ivs cicencssccssscacns 4 3.00 
— POMS AQVOCRO. ccccceccnccnveve 3.00 

Aremitect Gnd Ballder..... .cccocsscecscssccoes 3.60 
Argosy AAA ee eee PER eosin ee aK ERE 3.00 
PCE NEW vinci’ 6:0:6 4:45 Cednncinddasvenes 5.60 
Automobile Topics..... ee rr ee 3.00 
TE DIN 66. 5c 6Kkak bay vdeseekune ecco 6.75 
BREODGES DEMMREIIOS o o.vcc cuss cccnscesscocdeven Aue 
NE MANE 6660. 6n secivaskctccuneddadparceéass 3.00 
BIO WO0GS Magasine...... os iceccccccvivccvace 4.75 
gg CRRA védessned thas eceone a ae 
DD caccctienvasheudes <cescckvekvaneadneds 4.10 
DOOR NOWE MOMGIG. 6c acc ccs ccccccscccces . 3.00 
Boston Cooking School ..........ccecececeees 3.00 
PE DRE conduit vewiensdeudeas cuss 00 
CE © MING: os ccnnccaddiciniesievveads 4.50 
COTO CES CIM Sodidcscs cvcenseasnusennces 3 
CRUNIIE WONG ise viéccccesctideeceveeace 
CONE a Sidivensiuds tox cuacsene aiatn 
OUAMIPCT © PEON oe 6 bic sin dsiccccnsaccctacecs 3. 
Christian Endeavor World cee 
ST ONIN Nn Cisids.o0ssnes cabarcecwoeees 
ER Per er 
CORTCP OD WOGMET 6 i.v ccccécecccisccces 
I as cn cee ucevdncuas ebkenakehasen 3. 
Cosmopolitan Magazine.... 
Country Gentleman....... 2 
Country Life in America..........csceee oe 
Current Literature........ - 3.5 
er 3. 
I is ca casuals dmasic tees . 3.00 
RR aes Vnciwed anno te cacades seb dachaneecknus 4.25 
Etude (for music-lovers)......... roe 
Everybody’s........ Eh REG calla a eknca tees 3.00 
RE NE EOD <i kone tintin dpeCade cess wk were 
BE LOD iraies ca nenss ucacnckedeucceaes 3.00 
OE ON OI oo anvicccodisaeenecadawnweses 4.10 
PONE GO UIE YE viov.ccnetccvenducneeaucnhe 6.25 
PONMIEN radeccccnes ds ccccacveacce event sosuubaes 4.25 
MR fed. 5s sca venductoncudaamen - 3.00 
Good IONE 6 5:4 cab ob cadecusecnscaseen 3.00 
COM I ee Reta cine occa cepeadwuds «ewe ee 
IT hdd cethicdsatnds Rte eeuee conrad saweeene 00 
Hampton—Columbian..........0.eeeeee coe 3.00 
Harper’s Magazine ...... CuVarmaceihe cas eee alee 
I  Sotinkinvansdviedscadoens eee! 
MINN WEOOQMEN ax vianckccs ovcinisee eepeneneke 5.25 
SEIN AD panic pee kca vos kkanns occa reas eecns une 3.00 
Hoards Dairyman ........... 3.00 
es PINON 6555 oo. i'nt wa aadewceeadaeeseie 3.00 
Housekeeper. ........ dLRK RCRD Nee Naas sancekens 3.00 
House Beautiful paved. uneaaes 4.00 
| SARA ee cevecatadwecesume 3.00 
House and Garden ... Serer re 


Hunter, Trader and Trap pe r 
Indepe ‘ndent 








International Studio............ Jindtacckawe Gene 
UN SoU pGceh dds ued cenie Gmenesreamaceunees 6.50 
A APN Pere renee ee me 6.25 


Class 





WITH Price 

EDGE TOMO FOUIOGL, «x56 0600 cdaakeceeens $3.25 
SAE Wa ss <a 0 cee cdcadeunncéénadnocuned ae 
ROI NOD va vnn cv ccicdudcccdAunennctantana 6.50 
SUS T DUE dh idckcccvenadesscdeadandssuaun 4.75 
EE Ua hina dcneacetwenanracotnannal ee 
DANE. SENN dsc 6s sc ccntdnacevecdeneusdes 3.00 
McCall’s...... cedeeedutdetesscaderwadadanee 3 00 
BN We cina och eeeeteavdanvaeascicexseceuate 3.00 
Piri ancc cr dcnneseusccusecdudeuusouem 3.00 
Modern Priscilla (Needlework).............. 3.00 
PS cnccindRankadawsncsncasaness es en cnwacna 4.75 
WE Ds cc ceeds dedaddds deci nnahaseacns 4.75 
BG DNEG sc ccséccccbacecwcndtucsaunees 4.75 
OTE, a ad ddvaccsvtedssetiabeckenackannes 3.00 
PN suck dbans deeaneedsnecaccerucnsabeds 3.00 
I ec cscncctecccwadauwmed 3.00 
New England Magazine........cccccceceseees SelD 
New Idea MAGaZiN€......ceeeeeeeeereceeecece | 3.00 
North American Review.........cseseesssees D2 
CO Rika acaccececdéccuesnscenanenenbea 3.00 
Cs ic sa cdacinaswecsccnéisvenseckianneae 4.25 
CN aco 544645 howe dcs dWeee ecaunkaueuee 4.75 
FUORI SERIRIREN so se cdcceudepasdccacsdaaena 3 00 
ROGGE MMMEUAN ics acura cdanseceasecaus sae ae 
Wee diadesidckecedkekdasivecnd oer, | 
PUGS. cccnhieccedenidhcwadaaneeeaeh ane eerneee 
PG RON cp crews ecdecncvdadweabeccmange 3.00 
PER cinndcxnencnduadndeneiaesuakawaneeun 3.00 
PP EIOME CHONG in ddncuccceccstcdsactaganean 3 00 
Pictorial Review (2 years) ........e.sseeeee++ 3.00 
PONY a avis vicccccewecwdeenecousnaces 3 
WO ic bda'c ding cndve downbaveccusencanehuncce 
PUGS TRIOCUIROIEG s 5. . ceccccccccignendeseves 
PePINOEY MOIR. . . cncccioss svsacucenetans 
PRO DRI on cdccascavccegssstaanads 
Ps AcevaddcccuveWstsekhcadddeuseuus«cusaense 
ER cc ecaccdecunwessiaductactalenee 3.7% 
DE SE a Laendawuwndddasdudud eeetene : 
NO GF ONG soc vecivanccadeadeeseuces 3.5 
NS i oaks Vkvcevcenunadagnuatacuneues 
ye Evening Post ............ 

POI oo Svc dccacxdaviensmemeaceaee el 
pw Rabe and Home SS deld owas ae meee 
Scientific American (mew)...........--.see0e. 
SOCIO, oaidicn cw ceccnsccnvep catengeneenebes 
GI cc ccccuetducdeenvactbedavaseaesen 
II ce cc ccducccckehwacavanneed 
BEG HOG sn cccccccccvcess oer TTT Co 
I iso da csen svc cusndvodied chneeeann 3.00 
BOOTIES 6 occas ciccncs jckuvauaneeunenen 3.00 
I SGN co. cc avccuacec cuvedeuecniad” 3.25 
UNE DADs co ndcccucdbndcnscaducaceeneans 4.25 
SI reco'doeccccccedcessévasnceaeeenscontenae 3.00 
SUMED os vein cckanene s0eedndsanness kabeeuendae eee 
TRY MAME TORWOOG, «occ ccvesdsctciccecseaseence 3.00 
pi er rrr re 
RO NOGE WEGENE aweccceccs ccvsncecevdéscennns 3.00 
ir cndenceesAxddaccadwasondednssCenweenee 
Uncle Remus’ Home Magazine.............. 3.00 
Ws ons cnvianécckcadentacthadcousteacaue 3.00 
WN Sc ce duncan peecwsnsausecvccepneceuntexen eee 
Woman's Home Companion...........++.0.. 3.00 
WOE WEEEGD i 0d. da wikc dicuvncsedudeudansees 3.00 
WOGEEE BOMUEY cccccctctccvccccesessencvabousne 3.50 
Wr WE dec cnccecdsdtesiscncdaccaesedeess 3.60 
i cncncccéws¢esweedcdec cegeunkadaulsaa ae 
Young’s Magazine éiurasidadeiathaneea ae 
Youtin’s CoGipaAmio ..oscccscccnccccccsecsers Se 
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Success. . $1.00 | Pearson’s . $1.50) 
(or American Boy) Only (or Etude) Only 
Modern Priscilla. .75 | $3.20 Boy's Magazine . 1.00 $3.75 
(or Designer) (or era ) 
Lippincott’s . 3.00 sc Lippincott’s . 3.00 | for 
Total. . $4.75) Total. . $5.50) - "°° 
Pictorial Review - $1.00 | oaay | Field and Stream .$1.50| 4, 
(or any Class ) a (or McClure’s) 
ge - 150 $3.0 Auto. Topics . . 2.00. 33-90 
Lippincott’s . 3.00 — Lippincott’s - 3.00 | for 
Total. . $5.50) — Total. . $6.50) "°° 
Ainslee’s . -$1.80] ony |American. . .$150] oy 
Cosmopolitan. _ 150/°4r0| american Boy. 1.00 | 94-60 
Lippincott’s . 3.00 > ll Lippincott’s . 3.00 Pll 
Total . $6.80 | Total . $6.50 | 
McCall’s . . .$ 50] oy |Ainslee’s . . $180] gu, 
ram ae Seley: 18 Sf 
Lippincott’s . 3.00 bid Lippincott’s . 3.00 — 
Total. . $6.00) Total. . $6.80); —° 
Harper's Mag. .$4.00) ,.,, |SmartSet. . .$3.00] guy 
9) World’s Work . 3.00 
Recreation . 3.00 $7.20 hones Rear "195 $685 
(or St. Nichelas (new) ) f - i. f 
Lippincott’s . 3.00 Po Lippincott’s . 3.00 Pose 
Total. . $10.00) Total . . $10.25) ~°"" 
Reviewof Reviews $3.00 | 4,,,, | Woman’s Home Com.$1.50| gay 
Harper’s Bazar . 1.25 Everybody’s . . 1.50 
American Boy . 1.00 $5).30 Boy’s Magazine . 1.00 34,50 
Lippincott’s . . 3.00;| for | Lippincott’s . 3.00 Paved 
Total. . $8.25) "™ Total. . $7.00) --" 
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SUBSCRIBE NOW—1 you are already taking any of these publications, you can start at the expiratien of your present subscription. 
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ANNALS 
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To find the price on two or more periodicals not given in clubs in this cata- 
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ALL SUBSCRIPTIONS INCLUDE LIPPINCOTT’S 





SPECIAL ,-., GOUPON 


INQUIRY 

















Lippincott’s Magazine 
East Washington Square, Philadelphia DaTE 
i a! A a nen dollars... cents, 


for which send the following publications for one year to address as given below. 


Please quote your price on the following list of magazines to be sent to one or to di ffer- 
ent addresses for one year each: 











LIPPINCOTT’S Mag, begithecoccoccoocooooe = REMITTER’S NAME 
Sa ai iat acaba eondine aad ST esas anescinctclitinahantctete 
ial SI si ictiinsisiaiiassilieccsibibuinntadiauiabnciinindiapelilamaeiaa an - 
TCR ae One WEEE DERI OE 
ETE ee eee Dey Ey eetenee RN esi inaccnneninutnts Street 
Ric iabidsiosiacceindanieieiomecinissioaanibiiel oer 
hataticsioncasainsanpiheiiaceimaaetiauunati | ee LOOM oerere 
2 aaipistsklalladsadoskeedieipnioianidinod Mag. begin ‘a 
ee 
icaciacnecetaihinicntchanieniaeinietisin . Mag. begin _ 
a =—h ” Co. 











F logu 


MAGAZINES MAY BE SENT TO ONE OR TO 
SEVERAL ADDRESSES 


sa7"IMPORTANT NOTE:—Foreign postage on eaeh maga- 
zine, $1.00; Canadian postage, 50c. 
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Lippincott’s Magazine 





FICTION OF QUALITY 


O buy LipPINcoTT’s MAGAZINE is to 

save money. Every number contains 
—in addition to a generous quota of bright 
short-stories, pleasing poems, interesting 
articles, and the freshest American humor— 
one complete copyrighted novel by some 
first-class author. In the next six months 
LIPPINCOTT’S will present new novels by 
some of the most popular authors, previous 
to their puplication in book form at $1.50 
per copy. Later issues will proffer equally 
brilliant and powerful fiction. Thus “the 
latest popular novel” comes to you monthly 
for merely the cost of a year’s subscription 
to LippincoTT’s. Think of what you save! 
These novels are just long enough for a 
long evening, but not long enough to tire. 
Some of the greatest modern fiction has first 
appeared in this periodical. LippincoTT’s 
MAGAZINE is carefully edited for the 
family. Its novels, stories, and humor are 
clever yet clean, up-to-date yet wholesome. 
LIPPINCOTT’s is the newest old magazine 
published. The effect of its age has been to 
ripen its wit. Subscriptions, $3.00 yearly. 





COMPLETE NEW NOVEL IN 
EVERY NUMBER 
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“When the Heart is Weak” 


the whole body usually suffers; every function is depressed, 
every tissue shows the lack of adequate nourishment. Effective . 
treatment, therefore, should aim to accomplish not merely 
cardiac stimulation, but a great deal more. This is why 














has proven so valuable in all diseases of the heart. Used in 
appropriate dosage it not only supports and reinforces the heart’s 
action, but in addition so improves the appetite, promotes diges- 
tion, aids assimilation and increases functional activity that the 
whole bodily nutrition is. markedly elevated and the general health 
correspondingly benefited. @ Gray’s Glycerine Tonic Comp. has, 
therefore, a wide range of usefulness in the treatment of cardiac affec- 
tions, and while not a specific nor a cure-all, it exerts a tonic reconstruc- 
tive action that not only reinforces the heart, but lightens its burden, 


THE PURDUE FREDERICK CO., 298 Broadway, New York. 
‘ * 







































Warning to Physicians 


If you are offered 


SALVARSAN 


(EHRLICH’S 606) 
without the Name and Guarantee of the Authorized Importers with 
the Serial No.:2783 on the carton in accordance with the Pure Food 
and Drugs act of 1906, it will be in violation of the law and user as 
well as seller liable to prosecution and damages. Such goods also 
bear a label stating that “Importation into Frarice and United 
States of America is Prohibited.” 


VICTOR KOECHL & COMPANY 


H. A. METZ, President 
34 Beach Street - > - ~ NEW YORK 


Sole Agents and Importers of SALVARSAN for the United States and Canada 





























‘individuality is nowhere more forcibly marked than among 
pharmaceutical remedies. 


While one product may resemble another in color, name and 
formula, to its uniformity of therapeutic action depends its indi- 
viduality. This feature which has so universally characterized 
antiphlogistine has made it the choice of the medical profession. 


At this season, when Laryngitis, Pharyngitis, Tonsillitis, Bron- 
chitis, Pleuritis and other diseases of the throat and chest are so 
prevalent, a dependable remedy to relieve the inflamed and con- 
gested tissues, as well as to inhibit the extension of the disease is 
most desirable. 


Antiphlogistine applied thick and hot, well protected by suitable, 
covering, will retain its heat for hours, reduce the inflammation 
and afford prompt and unmeasurable relief to the patient.”’ 














: ’ is indicated in. Rickets, Anemia, 
| Lecithol | Chlorosis, Tuberculosis and nerve dis- 
: 1 ' orders. 








_— is an aid to digestion ania 
| Elixir of Enzymes | a good vehicle for the 
Tl iodids, bromids, etc. 


| is recom 
{Extract of Red Bone Marrow| mendeaen 


cases where 
an increase in hemoglobin and red corpuscles 
is desired. 

Thyroid, Thymus, Spleen, Suprarenal, Pituitary, Para- 
thyroid and other substances under our label are pure an 
are made from fresh material. 


ARMOUR: COMPANY 
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